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One Word Defines ^x 
Select-Arc's New Electrode Line 

and Reputat ion Jor Quality... 

Select-Arc, Inc. has earned 
an outstanding reputation 
in the industry' as a manu
facturer of premium quality 
tubular welding electrodes 
for carbon and low alloy 
steel welding. 

Now Select-Arc has 
expanded its range of 
exceptional products 
with the introduction 
of a complete line of 
austenitic, martensitic 
and ferritic stainless 
steel electrodes. Both 
the new SelectAlloy 
and Select s ta in less 
steel wires deliver the 
superior feedability, su
perb welding charac

teristics, consistent deposit 
chemis t ry and excel lent 
overall performance you 
have come to expect from 
Select-Arc. 

The cha r t be low s h o w s 
that SelectAlloy flux cored 
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electrodes' higher deposi
tion rates improve produc
tivity and reduce welding 
costs. 

SelectAlloys smooth bead 
contour, easy peeling slag, 
minimal spatter, closely 

controlled weld deposit 
compositions and metal 
soundness deliver addi
tional savings. 

The Select 400-Series 
metal cored electrodes 
offer the same advan
tages as SelectAlloy and 
are ideally suited for 
difficult-to-weld appli
cations, such as auto 
exhaust svstems. 

Discover for yourself the 
many benefits of specifying 
Select-Arc's new premium 
stainless steel electrodes. Call 
us today at 1-800-341-5215 
or you can visit our website 
at www.select-arc.com for 
more information. 

SELECT 

600 Enterprise Drive 
PO. Box 259 

Fort Loramie,OH 45845-0259 
Phone: (937) 295-5215 

Fax: (888) 511-5217 
www.select-arc.com 
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INTRODUCING 
TT 

Research, testing and devel
opment in North America, 
Asia and Europe, have led to 
four patents pending for the 
new HUYS PARABOLIC 
electrode that effectively 
combines the best character
istics of truncated, protrusion 
and domed style electrodes. 
The unique PARABOLIC 
design combines the at
tributes of traditional elec
trodes with new ideas such 
as thermodynamically de
signed internal fins to assist 
electrode cooling. 

HUYS Industries new PARA-CAPS™ incorporates a unique parabolic 
shape and internal fins to provide superior performance by means of 
responsive heating, cooling and "form" durability. It is manufactured 
by a combination of machining and cold forming of special copper alloys, 
and has been tested around the world in traditional and emerging 
welding applications. 

Unique PARABOLA design 
Internal fins assist cooling 
Superior results on coated and 
new AHSS Steels 
Longer life through better heat 
management 
Less expulsion 

www.huvsindusiries.com 



Get Started Today 
Anti Spatter Kit with 

1 5 0 hours welding fluid. 

(save $140) 
(until stocks lasts) 

Anti Spatter Problems 
with your Manual, 

Semi Automatic or 
^ Robotic Welder ? 

The Spatter ShielcTyanti spatter welding 
accessory anti-spatter kit is a LOW COST 
& a technical advancement for both Man
ual, Semi Automatic and Robotic MIG 
Welders. The Spatter Shield™ anti 
spatter welding accessory kit wi l l pre
vent the need for hand sprays, reduce 
machinery downt ime and significantly 
reduce the adhesion of spatter build 
up around the gas shroud and weld 
site. Suits all major Manual Welders 
such as Miller, Lincoln, ESAB, Fronius 
and Kemppi. Being such a LOW COST 
item you could almost fit a Spatter 
Shield Kit on each Manual or Robotic 
Welder. 

IJMiMUJ.U.II.UJHiffifW'^lffWE'lWr Mflf 

EXAMPLES OF PARTS WELDED USING SPAHER SHIELD™ 

By Pass Plunger 

robe Assembly 

Pressure Relief Valve 

Spatter Shield Fluid 

Real Life T e s t i m o n i a l # 1 

Further to our recent conversation, I can confirm we 
clean the nozzle on our robotic welding system twice 
per shift. The spatter removal is easily achieved by 
manual means, we do not have within our welding 
cell any mechanical torch cleaning devices, the Spat
ter Shield™ system fitted works perfectly well and 
provides protection to both nozzle and gas shroud. 
The spatter-shield system fitted to our robot has 
been in operation for eight months. 

Real Life T e s t i m o n i a l # 2 

We can hereby confirm that the Spatter Shield™ sys
tems employed on our Manual welder are proving to 
be both efficient and cost effective. The life of the 
consumable parts i.e. Gas Shrouds, Contact Tips, Tip 
Holders and Gas Diffusers are showing at least 4 
t imes the life than was previously experienced. We 
are not using any Mechanical Cleaning Device either. 

Buy Onl ine & S A V E at: 

www.spattershield.com 
Circle No. 98 on Reader Info-Card 
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Cover photo — Michigan Avenue. Perhaps the most recognizable 
street name in Chicago, Michigan Avenue offers a variety of depart
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Readers of Welding Journal may make copies of ar
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customary acknowledgment of authors and 
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copyright. 
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PRESS TIME 
NEWS 

Dofasco Completes Acquisition of Copperweld Mechanical 
Tubing and Automotive Components Businesses 

Dofasco, Inc., Hamilton, Ont.. Canada, has recently completed the acquisition of 
certain assets of Copperweld Holding Co.. Pittsburgh, Pa., through a transaction with 
Atlas Tube, Inc., Harrow, Ont., Canada. 

The transaction, announced on August 17, was completed effective October 3 at a 
purchase price of $177.8 million. It is expected that this price will be reduced by post-
closing adjustments. 

Dofasco purchased the assets related to Copperweld's mechanical tubing and auto
motive components businesses from Atlas immediately following the acquisition of Cop
perweld Holding Co. by Atlas. 

InterSense Delivers Tracking Systems to Support Welding 
Simulator Program 

InterSense, Inc., Bedford, Mass.. has delivered the first production order to support 
Immersion's CS WAVE welding simulator program. 

CS WAVE was developed for and is distributed by the French company Communica
tions & Systems (CS) in partnership with Association Nationale pour la Formation Pro-
fessionnelle des Adultes (AFPA). Immersion's recent order is being installed at several 
technical training schools under the direction of the AFPA. The AFPA agency is part of 
the French Ministry of Social Affairs, Labor, and Solidarity: its goal is to train adults 
with new technical skills. 

"The primary goal of CS WAVE is to train students in mastering welding gestures," 
said Christophe Chartier, president of Immersion SAS. "CS WAVE is designed to intro
duce and familiarize students with basic welding techniques. It does not replace the real 
training, but will make up about a third of the overall training process." 

During training, the speed, distance, trajectory, and angle of the welding tool are 
measured by the InterSense tracking system; then, these data are reported to a net
worked, supervisor workstation. These measurements are then compared to ideal ges
tures and reported back to the supervisor for analysis. 

U.S. Army Extends General Dynamics Robotics Alliance 

The U.S. Army Research Laboratory, Westminster, Md., has extended its Robotics 
Collaborative Technology Alliance (CTA) with General Dynamics Robotic Systems for 
an additional three years. The contract continues General Dynamics' role as the lead 
for a robotics-focused consortium, has a value of approximately $28 million, and will 
run through fiscal year 2009. 

Initiated in 2001, the Robotics CTA is a consortium of academic, industrial, and gov
ernment partners focusing cutting-edge robotics research on the core autonomous sys
tems capabilities that will provide soldiers and other DoD personnel with new tactical 
capabilities. General Dynamics' initial funding for the Robotics CTA was $42 million 
for robotics research, with an additional time and materials agreement capped at $60 
million for transitioning research products. 

E&E Engineering Receives Training Grant 

E&E Engineering, Inc., Warren, Mich., a manufacturer and supplier of tooling com
ponents, material handling products, and ergonomic systems for the automotive and 
manufacturing tooling community, recently learned it will receive a $26,618 grant for 
worker training in the areas of lean manufacturing and quality systems. Henry Ford 
Community College will assist in the administering of grants and facilitate all training 
sessions for the 57 employees at the company. 

E&E Engineering is a 2005 applicant of the Manufacturing Competitiveness Pro
gram Job Training Grant facilitated by the Michigan Economic Development Corp. and 
the Michigan Manufacturing Technology Center, which formed a partnership in 2003 to 
train tool and die industry workers in new manufacturing methods. 

The company has established a schedule for the planned education courses and will 
complete its training by the end of 2005. 
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Hodgson Custom Rolling Inc. 
^pn/inPQ a wirlp uariptv nf inrtiiQtripc; in fhp FMFRRY {"---— / Jlflij^^»-ri ~ ^ services a wide variety of industries in the ENERGY 
SECTORS of hydro, petro chemical, atomic, gas, oil, 
wind, etc. in addition to those in heavy manufacturing, 
steel, pulp & paper, mining, marine, forestry, etc. 
Hodgson's commitment to providing customers 
superior products and personalized professional 
service has earned itself a reputation for excellence, 
making the name HODGSON synonymous with 
"paramount quality and workmanship". 

-y 

Hodgson Custom Rolling Inc. is one of North 
America's largest plate rolling, forming, section 
rolling and fabricating companies. 

PLATE ROLLING & FLATTENING , 
Hodgson Custom Rolling specializes in the rolling and flattening of heavy 
plate up to 7" thick and up to 12 feet wide. Cylinders and segments can be 
rolled to diameters ranging from 10" to over 20 feet. Products made include 
ASME pressure vessel sections. Crane Hoist Drums, thick walled pipe, etc. 

PRESS BRAKE FORMING & HOT FORMING 
Hodgson Custom Rolling's brake department processes all types of steel sections 
and plate up to 14" thick. Developed shapes such as cones, trapezoids, parabolas, 
reducers (round to round, square to round) etc. 

STRUCTURAL SECTION ROLLING 

Hodgson Custom Rolling has the expertise to roll curved structural sections into 
a wide range of shapes and sizes (angle, wide flange beam, I-beam, channel, bar, 
tee section, pipe, tubing, rail, etc.). We specialize in Spiral Staircase Stringers, 
flanges, support beams, gear blanks, etc. 

FABRICATING 

Hodgson Custom Rolling combines expertise in rolling, forming, assembly and . , 
welding to produce various fabrications including kiln sections, rope drums, heavy 
weldments, ladles, pressure vessel parts, multiple Components for Heavy Equipment 
applications etc. 

/Ho Hodgson 
Custom Rolling Inc. 

ASME Certified 
ISO 9001:2000 

5580 Kalar Road Telephone: (905) 356-8132 U.S. Address: 

Niagara Falls Toll-free: (800)263-2547 M.P.O. Box 1526 

Ontario, Canada Fax: (905) 356-6025 Niagara Falls, N.Y. 

L2H 3L1 E-mail: hodgson@hodgsoncustomrolling.com 14302 -1526 

Website: www.hodgsoncustomrolling.com 

HOD N CAN HELP SOLVE YOUR PROBLEMS 
Circle No. 59 on Reader Info-Card 



EDITORIAL 
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See It for Yourself 
I clearly remember the first AWS Show I attended. It was in St. Louis in 1976, and I 

had been working in the industry for only three years. When I walked through the Show 
hall entrance, I was amazed. The welding industry on display was an awesome sight to a 
26-year-old. I was extremely impressed by the number of exhibitors and the size of the 
show. 

I've now worked in the industry for 32 years, an industry that has undergone many 
changes since I attended my first AWS Show. Technology has changed in equipment, 
consumables, and related products. There have been a significant number of end-user, 
distributor, and manufacturer consolidations. We have evolved to a "global" economy 
and the world has become smaller. 

These consolidations and the advent of the Internet have caused trade shows to 
change as well. To fully understand these changes, AWS retained the services of a mar
ket research company to determine the buying thought process of individuals who at
tend trade shows. Following that study, a special AWS Presidential Committee was 
formed to examine the future of the AWS Welding Show. The committee was made up 
of representatives from a variety of exhibitors with Rusty Franklin as chair. The com
mittee reviewed a number of different options and concluded the most logical one was 
to form an alliance with FABTECH International. Ultimately an agreement with 
FABTECH was reached. 

AWS thanks its members and customers for their support of its 52 stand-alone shows, 
especially the support given to the Dallas Show held earlier this year. AWS realizes it 
was making no small request when it asked you to support two shows in one calendar 
year. 

The American Welding Society is pleased to have this inaugural Show with our 
FABTECH partners in Chicago this month (November 13-16). FABTECH is comprised 
of the Society of Manufacturing Engineers (SME) and the Fabricators and Manufactur
ers Association (FMA). Together we feel we have put together an alliance that will add 
value to everyone in the welding industry — end users, distributors, and exhibitors. 

Following are just some of the highlights of the FABTECH International and AWS 
Welding Show: 
• Total size of the Show will be close to 350.000 square feet. 
• Welding and related products will encompass close to 100,000 square feet, making 

this Show comparable in size to Dallas '05 (86,000) and Chicago '04 (90,000). 
• Professional Welder Contest. This is the second time AWS is conducting this contest, 

which is being held every other year and showcases the talents of professional welders. 
• An outstanding Professional Program compiled by the AWS Technical Papers Com

mittee, chaired by Stephen Liu. 
• A lineup of outstanding AWS conferences, including Welding of Stainless Steel, Fric

tion Stir Welding, and Welding and Fabrication of Food Industry Equipment. 
• The RWMA Welding School 
• Brazing and Soldering Commercial Sessions and an "Interview with a Legend," Bob 

Peaslee 
• A one-day contact booth program bv the Gases and Welding Distributors Association 

(GAWDA) 
• FABTECH Technical Conferences 

This new alliance is yet another change within our industry, a change AWS believes 
is positive. One thing hasn't changed though. The sight of the welding industry on dis

play is just as impressive today as it was back in 1976 
when I walked into my first Show. See it for yourself. 
Come and visit us in Chicago. We look forward to meet
ing you there. 

Ray W. Shook 
A WS Executive Director 
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Valued Harris Calorific & J.W. Harris Distributors 

David Nangle, President 

You are Cordially Invited to Attend 

Harris Calorific's 100 Year Birthday Celebration 

.-..."' sis 
Welcome the Newest Addition to 

the Lincoln Electric Family of Companies., 

TT^ 
Come Celebrate with Us at the Fabtech/AWS Show 

November 13th - 16th 
McCormick Place, Chicago, IL. Booth # 5065!!i 

Circle No. 70 on Reader Info-Card 

scalorific.com ,. ':.:;;; Bring this ad to our celebration and receive a free gift. . www.jwharris.com www.harriscalorific.com 



ADVANCED TECHNOLOGY MEETS 

Combining the most advanced filter 
technology with cutting-edge design, 
the Harley-Davidson Welding Helmets 
provide premium style with unrivaled 
performance. Four filter options will suit 
a broad range of applications. All helmets 
feature patented telescoping headgear 
design. Extended coverage ofthe helmet 
shell provides unsurpassed comfort. 

For more information call 800-682-0839 or check 
us out at www.bacou-dalloz.com 

i-iM'Jil'tl'M'l ©2005 H-D. All rights reserved. Manufactured by Bacou-Dalloz 
under license from Harley-Davidson Motor Company. 

www.bacou-dalloz.com Circle No. 21 on Reader Info-Card 



LHARLEY-DAV 

'G GLOVES "ECHANIC'S GLOVES 

Stop by booth #1066 
at the AWS/Fabtech 
Welding Show to see 
this brand new line! 

[JTHiFnTTiKTiN VJi'AuIII i i l t fF] Win a FREE Harl . 
elding Helmet - a $330 value! 
will be giving away 3 welding helmets 

each day of the AWS/Fabtech Welding She 
(November 13th, 14th, 15th and 16th). 

rdSSfct 
*^my 

• I 

Drawings will take place at 10:00am, 2:00pn 
and 4:30pm (3rd drawing will take place at 
3:00pm on Sun and Wed). 

You must be present to win! 

Bring this completed form to booth #1066 to enter ] 
to win a FREE Harley-Davidson« Welding Helmet. 

Name j 

Company 

Address 

Phone i 

Title ; 

Bacou'Dalloz 



NEWS OF THE 

INDUSTRY 

Airbus to Use Friction Stir Welding 

Pictured above is an Airbus A340-600. The company plans to 
begin using friction stir welding to join longitudinal fuselage skin 
joints of production A340-500s and A340-600s. (Photo © 
Airbus.) 

Airbus will become the first manufacturer of large civil air
craft to introduce friction stir welding (FSW) into its produc-

Northrop Grumman Awarded Contract for 
Military Prepositioning Ship 

Northrop Grumman Newport News employees Garry Bunting (left), 
senior dochnaster, and Paul Chanex, fleet support construction su
pervisor, oversee the arrival ofthe military prepositioning ship M/V 
Pvt. Franklin J. Phillips. (Photo courtesy of John Wlialen.) 

tion. according to the August 26, 2005, edition oi Speed News, 
the online aviation newsletter. The company plans to incorpo
rate this innovative technique into its A340s, and on a larger 
scale, into the assembly of the A350. 

Instead of using traditional riveted joints, Airbus plans to 
begin using FSW to join longitudinal fuselage skin joints of pro
duction A340-500s and A340-600s. Certification is expected in 
early 2007. 

In FSW, the friction from a rotating tool causes materials to 
heat up so that they become plasticized. but not melted. Then, 
the tool stirs through the soft materials and fuses them together. 
This welding eliminates the need for rivets and overlapping pan
els, reducing the risk of corrosion and fatigue damage. Airbus 
added that FSW will produce weight savings in the order of 0.9 
kg for each meter of longitudinal fuselage panel joint. 

In addition, FSW permits the joining of metals from differ
ent alloy families, including traditionally nonweldable alloys in 
thicknesses from 1 to 75 mm. 

Airbus plans to use FSW extensively on the A350. It said the 
technique has enabled the A350 design team to reduce the num
ber of longitudinal fuselage panels from eight to four, resulting 
in weight savings while improving the reparability and main
tainability of this component. 

Following more than six years of intensive research and de
velopment between Airbus and its trans-European research 
partners, the company feels it is clear FSW has many diverse 
potential applications in aircraft structures and may replace tra
ditional fastening techniques in several assembly functions 
across its fleet in the future. 

Airbus's next application of FSW will be in the production 
of the A350-800 and A350-900, where many longitudinal fuse
lage panels will be welded by this process. 

Northrop Grumman Corp., Newport News, Va., was recently 
awarded a contract from Maersk Line, Ltd., for maintenance 
work on the military prepositioning ship M/V Pvt. Franklin J. 
Phillips. The contract is valued at $9.49 million. 

Northrop Grumman's Newport News sector is the prime con
tractor for the work, which will include dry docking, maintenance, 
and repair. The Phillips arrived at the shipyard on Sept. 26 and 
will remain for approximately five weeks. Work during this pe
riod will include upgrades to the habitability spaces, replacement 
of the cargo cranes, propeller and rudder maintenance, and un
derwater hull painting. 

The ship was named for Medal of Honor recipient Pvt. 
Franklin J. Phillips who served in the U.S. Marine Corps and 
gave his life at the Battle of Peking, China, in 1900. 

The M/V Pvt. Franklin J. Phillips is one of five military prepo
sitioning ships owned and operated by Maersk Line, Ltd., under 
exclusive contact with the Military Sealift Command in support 
of the U.S. military's sealift requirements. These vessels provide 
transport and storage for rolling stock, containers, and ammuni
tion for the U.S. Army and U.S. Marine Corps. 

Miller Electric Consolidates Operations 

Miller Electric, Arlington, Tex., chose a 55,000-sq-ft space in 
Seefried Properties' Riverpark 300 building in Fort Worth, Tex., 

— continued on page 12 
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continued from page 10 

Miller Electric has combined its Houston and Dallas facilities in 
Seefried Properties' new Riverpark 300 building in Fort Worth, Tex. 
The company's distribution I training center includes a large ware
housing and distribution area with 18 loading doors. (Photo cour
tesy of Bob Moore Construction.) 

to consolidate its Houston and Dallas facilities into a single dis
tribution and training center for Texas and the surrounding states. 

The Miller Electric distribution/training center includes a 
large warehousing and distribution area with 18 loading doors. 
Also provided are management office space, an employee break 
room, and an elaborate training facility where 450 distributors 
each year will receive classroom and hands-on training. 

Bob Moore Construction was the general contractor, Teague 
Nail & Perkins in Fort Worth performed civil engineering duties, 
and Realacorp America in Atlanta, Ga., managed A/E and struc
tural design. 

Battelle Teams with Safe Technology to 
Bring Fatigue Technology to the Market 

Battelle's Verity™ mesh-insensitive structural stress method 
will soon be available worldwide as a result of an agreement 
reached with Safe Technology Ltd. 

Verity™ will be included as a module within the Safe Technol
ogy product marketed as fe-safe"'. The nonexclusive, worldwide 
distribution agreement between Battelle and Safe Technology 
marks the first widespread introduction of Battelle's patented 
Verity'" methodology, which accurately predicts the fatigue life 
of welded structures. 

The fe-safe™ suite of durability analysis software is used by 
leading companies worldwide for the analysis of machined, 
forged, and cast components in steel, aluminum, and cast iron, 
and for complex assemblies, high-temperature components, 
welded fabrications, and stamped components. 

In January, the Verity™ software will be released in fe-safe™. 

SME Education Foundation Grants Funds 
to Three Colleges 

The Education Foundation of the Society of Manufacturing 
Engineers (SME), Dearborn, Mich., in collaboration with indus
try, business, and education has provided $635,000 in grant fund
ing to three colleges to remedy competency gaps in the skill 
levels of manufacturing engineers. 

4 Ways To Improve Welding Product iv i ty 
. . . from BOHLER THYSSEN WELDING! 

UTP. 

IF IT CAN BE WELDED... WE KNOW HOW! 

Visit our website at: 

www.btwusa.com 

Improve your welding productivity the easy way...choose 
field-proven welding electrodes, wires, flux-cored wires and 
strip and flux combinations from Bohler, SoudokayTPUT 
and UTP...all from a single source... Bohler Thyssen Welding. 

We provide you a selection of practical products that include 
mild steel, filler metals, high nickel alloys, spatter-free stainless 
steels, dissimilar metals, copper and copper-based alloys, tool 
steels and metal powders. 

All of our products are user friendly and cost efficient for the 
welding industry. Visit our website today at www.btwusa.com 
for more information about... 

Bohler Thyssen Welding USA, Inc. 
Member of BOHLER-UDDEHOLM Group 

For more details, call 1-800-527-0791 today! 
SEE US AT FABTECH/AWS SHOW BOOTH 3047 Circle No. 24 on Reader Info-Card 
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Power Supply 200 Amp Output, 12" Touch Screen Control. 
Compatible with other manufacturers weld heads. 
Weld Heads 1/8" to 5" Diameter Capability, Thin and Block 
Fixtures. Compatible with other manufacturers power supplies. 
Pressure Controller Automatic Internal Weld Pressure Cor 
trol 
Purge Fittings Quick Release High . . 
Purity 1-1/2 - 6" Diameter / C A C L 

Visit us at Booth 5124 at FABTECH 
or go to exelorbital.com 
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Purdue University received a $274,000 grant for the "Product 
Lifecycle Management for Engineering and Engineering Tech
nology Student and Industrial Practitioners Program." The pro
gram will infuse manufacturing concepts and knowledge into an 
interdisciplinary curriculum through the use of Product Lifecy
cle Management principles. 

Wayne State University received a $ 140,000 grant for the "Pro
ject Management Leadership Program." The funding provides 
the structure for an update of the Industrial Engineering cur
riculum and creates a new path for career opportunity and ad
vancement through the operations side of manufacturing. 

Eastern Washington University received a $221,000 grant for 
the "Technology Manufacturing Curriculum Enhancement Pro
gram." This program will be centered on curricular revision to 
create a world-class manufacturing technology program with 
state-of-the-art education supporting the development of tech
nologically competent and certified manufacturing technologists. 

Genesis Systems Group Awarded Patent 
for Workpiece Holder 

Genesis Systems Group, LLC, Davenport, Iowa, a supplier of 
robotic welding and cutting systems, has recently been awarded 
a U.S. patent on a workpiece positioner with overhead mounted 
robot(s). The safer design minimizes floor space, maximizes robot 
reach, and retains the flexibility of robotic motion for a work-
piece positioner and robot. 

The workpiece positioner assembly and top-mounted robot(s) 
are supported on a base frame. Attached to the base frame are 
superstructures that support the workpiece positioner and robot. 
The configuration results in a smaller footprint while meeting 
ANSI-IRA R-14 space standards. 

Genesis Systems Group received a U.S. patent on a workpiece po
sitioner with overhead mounted robot(s). The safer design maxi
mizes robot reach. 

Additionally, the improved workcell design is economical, ef
ficient in use, and allows for better programming access for the 
operator. 

Hobart Institute of Welding Technology 
Announces Scholarships 

Three scholarships have recently been announced for students 
to further their education in welding at the Hobart Institute of 
Welding Technology. 
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The family of David Via, a long-time welding instructor, has 
established an annual $1000 scholarship in his memory within 
The Troy Foundation. Graduates of high schools in Miami, Darke, 
Shelby, Preble. and Clark Counties in Ohio are urged to apply 
for the scholarship by April 1 of each year. 

Also, in memory of William B. and Marcia H. Howell, their 
children have established an annual $750 scholarship within The 
Troy Foundation. 

Peter Cahill Hobart, international entrepreneur and board 
member of the Hobart Institute of Welding Technology, has es
tablished two $1000 scholarships. Hobart has designated one of 
these grants "The David Smith Award" for a promising artist 
and welded metal sculptor. The second scholarship, "The Peter 
C. Hobart Weldworld Award," is for deserving students from 
outside the continental United States. Applications for these 
scholarships, due by April 1 of each year, may be obtained 
through The Troy Foundation, 910 W Main St., Troy, OH 45373; 
www. welding, org. 

Industry Notes 
• BOC Canada, Missisauga, Ont., Canada, has secured a supply 

contract at Canadian Natural Resources Ltd.'s Horizon oil 
sands project in western Canada. The company will supply 
Canadian Natural with packaged gases and materials needed 
for welding and constructing the infrastructure required to ex
tract the oil. 

• R&D Magazine has named Perfect Fit Glove and Carbtex Corp. 
as winners of a 2005 R&D 100 Award for their new line of Carb
tex® electric plasma arc protection gloves. 

• KUKA Robotics Corp., Clinton Township, Mich., has been se
lected by Encobotics of Derby, Kans.. to provide robots for the 
company's standard welding cells. Encobotics has standardized 
on the KUKA KR 6 Arc robot for its preengineered robotic 
welding cells. 

• Invention Submission Corp. has recently announced an inven
tor from Port Allen, La., has designed an accessory for a gas 
tungsten arc welding torch that provides a better way to shut 
off current flow to the tungsten electrode. The TIG MOD as
sures continued gas coverage over a fresh weld after the torch's 
power is shut off. helping to improve the weld quality. 

• Hard Creek Nickel Corp., based on its studies to date, believes 
it has a significant nickel deposit within its 100% owned Tur-
nagain Project in central British Columbia. The large area con
tains sulfide-rich zones where nickel can be extracted by a team 
of geoscientists using modern exploration techniques. 

• Chart Industries, Inc., Garfield Heights, Ohio, and Air Prod
ucts and Chemicals (APCI), Allentown, Pa., entered into an 
agreement to supply cryogenic railcars for the distribution of 
liquid argon. The new high-capacity railcars will allow APCI 
to increase payloads by as much as 25% over existing fleet units 
while reducing losses by 15% or more. These new cars are based 
on Chart's Model SR-386 "No-Loss" tank cars. 

• Adal Group, Inc.. London, a producer of aluminum precision 
engineered parts, added value extrusions, and related archi
tectural and proprietary products, recently announced it has 
filed patent applications for a metal matrix composite that will 
be referred to by the company as Ticalium. Ticalium combines 
aluminum with titanium and carbon to produce a hard extru-
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Exel's New S3 Weld, Patents Pending 

If you're orbitally welding round parts you should 
be using Exel's S3 Weld Schedule. 

~tmMubmdl&& 

Exel has developed this new method of orbital welding 
exclusively for its EPS-2000 Power Supply. S3 (Single 
Slope Single pass) welding mirrors the increasing tem
perature of the tube as it happens. Typical 4 Level 
welds adjust power in steps after the fact potentially 
causing a Christmas Tree Effect. 
S3 Welding is easily programmed 
by defining 2 simple points. 

Visit us at Booth 5124 at FABTECH 
or go to exelorbital.com 
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sion that is designed to increase the strength, hardness, and 
wear resistance of aluminum. It can be cast, sprayed, or ex
truded to produce complex profiles that produce parts that can 
be welded, engineered, anodized, painted, and finished. 

Cavagna's High Pressure Div., Somerset, N.J., part ofthe Cav-
agna Group, is entering into a two-year supply agreement with 
Praxair, Inc., designating Cavagna as a primary supplier of 
high-pressure industrial gas valves for markets in North Amer
ica and Italy. 

Microtech Welding Corp., Fort Wayne, Ind., a precision mi
croscopic and laser welding service, recently announced con
struction has started on a new production and office building 
at 3601 Focus Dr. in Huguenard Industrial Park northwest of 
Fort Wayne. Construction of the 7500-sq-ft, $400,000 building 
is scheduled to be completed next January. 

The Precision Metalforming Association Educational Founda
tion (PMAEF), Cleveland, Ohio, recently announced a 
$170,000 grant budget for the 2006 year. The PMAEF Board 
of Trustcss decided in an August meeting to remove the $5000 
cap on grant awards, which had been in place for the last two 
years, to better assist in the creation of programs to educate 
and motivate the current and future workforce ofthe metal
forming industry. 

Northwest Pipe Co., Portland, Ore., has been named to supply 
approximately $5.5 million of welded steel pipe to High Coun
try Pipeline of Penrose, Colo., for the Lewis & Clark Treated 
Water System near Sioux Falls, S.Dak. The company will sup
ply approximately 38,000 ft of 54- or 48-in.-diameter steel pipe. 

The pipe is expected to be manufactured in the company's 
Denver, Colo., division with delivery scheduled to begin in the 
first quarter of 2006. 

Panasonic Factory Solutions Co. of America, which develops 
and supports innovative manufacturing processes around the 
core of welding, robotic, software, and circuit manufacturing 
technologies, has recently announced its move from Elgin, 111., 
where it resided with other Panasonic divisions, to a dedicated 
location in Buffalo Grove, 111. The new facility will house Pana
sonic's three industrial market units — Welding and Robotics, 
Electronics Assembly, and Microelectronics. 

Do You Have Some News 
to Tell Us? 

If you have a news item that might interest the readers 
of the Weiding Journal, send it to the following address: 

Welding Journal Dept. 
Attn: Mary Ruth Johnsen 
550 NW LeJeune Rd. 
Miami, FL 33126. 
Items can also be sent via FAX to (305) 443-7404 or by 

e-mail to mjohnsenQiaws.org. 
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Huntingdon Fusion Techniques Ltd. 
Following discussions with its distributors, 
the company recently redesigned its Web 
site to make it easier to use and to display 
products more rapidly. The site can now 
be navigated more easily and features 
"one click" links to all categories. Hunt
ingdon manufactures welding purging 
equipment for stainless steel and titanium: 
tungsten electrode grinders; tungsten 
welding electrodes; resistance welding 
machine electrode force gauges; and 
nylon, aluminum, and steel pipe plugs and 
inflatable stoppers. All product descrip
tions have been updated and clear photo
graphs provided. Other features of the site 
include an extensive FAQ section, com
pany news, an easy-to-use "contact us" 
link, and a method for locating distribu
tors around the world. Product literature 
can be downloaded and printed. 

www.huntingdonfusion.com 

Site Answers Welding 
Questions 

lished in the FAQ section. Two examples 
follow: 

"Q: A thin tube has to be welded to a 
thick plate or bar. Why is it so difficult to 
do so? 

'A: The thick element absorbs a large 
quantity of heat before reaching melting 
temperature. On the contrary, the thin 
tube melts almost immediately. There
fore, to weld properly, one has to change 
the configuration of the joint so that the 
difference in thickness be kept to a 
minimum. 

"The bar or plate has to be machined 
so that at the joint location the thickness 
be comparable to that of the tube, or an 
intermediate transition element of proper 
shape and size must be welded between 
the two elements. Alternatively, if the 
joint shape permits it, one should consider 
brazing or friction welding. 

"Q: A hardened steel plate was rea
sonably flat after heat treatment. How
ever, after grinding from one side as 
needed, it distorted badly. What should 
be done to prevent deformation? 

"A: The hardened plate is subjected to 
internal stresses in equilibrium (tension 
and compression), symmetrically distrib
uted from both sides of the midplane. 

"By grinding from one side only, equi
librium is disrupted. 

"The remaining stresses rearrange in 
such a way that produces distortion. The 
remedy would be, if possible, to grind sym
metrically from both sides." 

Visitors can also register to receive a 
free monthly e-mail newsletter titled Prac
tical Welding Letter and download a book 
titled Practical Hardness Testing Made 
Simple. 

www.welding-advisers.com 

Site Focuses on Protecting 
Workers' Hearing 

brands, Howard Leight®, which manu
factures earplugs, and Bilsom®, a pro
ducer of earmuffs. The site features prod
uct information for both brands, includ
ing all recognized attenuation ratings; lit
erature downloads; global sales contacts; 
company news; and an easy-to-use search 
function. The "Sound Source" section 
provides short articles covering topics 
such as "Understanding Ratings," "Ear-
muffs and Safety Eyewear," "A- and C-
Weighted Noise Measurements," and 
"How NRR is Calculated." These articles 
are intended for safety professionals, in
cluding industrial hygienists, audiologists, 
and hearing conservationists, as well as 
students and other interested parties. 

The "Understanding Ratings" article 
explains the various rating numbers that 
appear on hearing protector packaging. 
Following is an explanation of NRR. 

"NRR [Noise Reduction Rating]. This 
rating is used in the United States, and is 
accepted for use in a number of other 
countries. The current range of NRRs 
available in the U.S. market extends from 
0 to 33 decibels. Published by the U.S. En
vironmental Protection Agency in 1979, 
the NRR labeling requirement is a stan
dardized format for all hearing protectors 
distributed in the U.S. The EPA defines 
the typeface size, font, wording, and place
ment on the package for the NRR label. 
The chart showing mean attenuation val
ues and standard deviations at each of the 
seven test frequencies (from 125 Hz 
through 8000 Hz) is also part of the label
ing required by EPA." 

Plans call for adding a hearing portal 
resource center to the site, which will in
clude regulatory information, new re
search findings, and educational/motiva
tional tools. 

www.hearingportal.com 

tggSB Bilsom 

Welding-Advisers.com. Following his 
retirement from a 40-year welding and 
metallurgy related career, Elia Levi de
veloped this Web site that offers welding 
information at no cost. The site covers 
welding processes, equipment, materials, 
techniques, careers in welding, quality, 
safety, and related processes and applica
tions. Levi also encourages visitors to sub
mit questions; the answers are then pub-

Bacou-Dalloz Hearing Safety Group. 
This new site combines information from 
the company's two hearing protection 

Change of Address? 

Moving? 

Make sure delivery of your Welding 
Journal is not interrupted. Contact the 
Membership Department with your 
new address information — (800)443-
9353, ext. 217; smateo@aws.org. 
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The Aquasol product line was designed to make purging effortless. 
In just three simple steps, you're ready to weld! 

EZ Wipes™ are multi-purpose, 
saturated abrasive cleaning 
wipes that remove oil, 
grease, marker and a number 
of other contaminants from a 
variety of surfaces. 
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Aquasol® water soluble paper 
& tape comes in a wide range 
of grades and sizes. After 
welding is complete, it 
dissolves effortlessly with 
water or steam, leaving no 
residue. 

EZ Zone™ Tape is a 
purge gas retaining tape usec 
to seal the root gap between 
pipes and ensure minimal gas 
loss during purging. Designed 
with an adhesive-free center 
zone, the patented EZ Zone™ 
Tape creates a contaminant 
free weld. 

Manufacturers of: Aquasol^ Water Soluble Paper & Tape, Contaminant-free 

Purge Gas Retaining Tape & Multi-purpose, Saturated, Abrasive Cleaning Wipes 

For more information, visit us at w w w . a q u a s o l c o r p o r a t i o n . c o m or call 1.800.564.WELD (9353) 



POINT OF 
VIEW 

What Do the Professional Program and Welding Journal 
Research Supplement Mean to You? 
BY STEPHEN LIU 

S. Liu 

When you go to 
the annual AWS 
Convention, you 
will pass through the 
registration process, 
proudly pin on your 
badge, then open 
the program direc
tory where you will 
see the announce
ment of the AWS 
Professional Pro
gram. What do you 

really know about the Professional Pro
gram and what does it mean to you? You 
may have come to the AWS convention 
for the conferences, educational pro
grams, a tutorial seminar, or simply to see 
the newest technologies on the exhibition 
floor. How do these activities differ? At 
times, you may get confused by the myr
iad activities in the conference center. I 
would like to tell you about the AWS Pro
fessional Program and the Welding Jour
nal Research Supplement. 

Welding and joining span many stages 
of technological development. On one 
end of the spectrum, matured technology 
is displayed and marketed by a large num
ber of companies that you can visit on the 
exhibition floor. You will also find new 
technologies just recently transferred to 
industrial application. On the opposite 
end of that developmental spectrum, new 
processes, equipment, and materials for 
welding are studied and discussed. These 
programs seek to unveil the fundamental 
understanding behind the new designs for 
increasingly challenging applications in 
modern manufacturing. Without these in
novations, there will be no growth or fur
ther development to spur the U.S. indus
trial competitiveness. Without these re
search and development programs, there 
will be little opportunity to educate and 
train the next generation of engineers. 
Today, undergraduate and graduate stu
dents perform research under these pro
grams, acquire the necessary knowledge 
base, and hone their skills and instincts as 
researchers and developers of advanced 
technology. They will be the ones who 
compete in the international market to 

STEPHEN LIU fsliu@Mines.edu) is Chair, 
Technical Papers Committee. 

sustain the leadership position of the 
United States. 

As a result of careful and laborious re
search and development projects, com
prehensive studies are published to docu
ment the world's knowledge regarding the 
art, science, and engineering of welding 
and joining. 

The Research Supplement 

The American Welding Society has the 
best and most recognized publication on 
welding and joining in the world — the 
Welding Journal. In fact, Welding Journal 
has established itself through the years as 
a tradition in archiving welding and join
ing literature. With a monthly printing 
numbering 50,000, the Welding Journal is 
circulated worldwide. Technicians, engi
neers, and scientists all benefit from the 
technical information and articles in the 
Journal. In addition to the colorful fea
ture articles available in every issue, peer-
reviewed research papers appear in the 
back of the Journal in the Research Sup
plement section. I invite you to look at 
these papers next time you receive your 
Welding Journal. They cover a wide range 
of topics, from power source characteris
tics to arc physics, from nondestructive 
evaluation to welding materials charac
terization, from experimental verifica
tions to sophisticated modeling. These pa
pers present you with an opportunity to 
expand your horizons and increase your 
knowledge base. Within a year's time, you 
will have a collection of approximately 30 
papers representing the most recent de
velopments in the many different fields of 
welding and joining. Venture into some of 
these papers even though they are not in 
your field. By challenging yourself, you 
will discover new interests, and enhance 
your professional stature. 

The articles that appear in the Welding 
Journal Research Supplement are care
fully selected and scrutinized using a fun
damental tool of the scientific method — 
the Peer Review process. 

Peer Review is a very detailed process 
designed to thoroughly examine the mer
its of a manuscript for publication. Sev
eral recognized experts are invited to 
study a manuscript with respect to how it 
is written, the underlying principles, the 

rigor and correctness of the discussion, 
the quality of the graphics presented, and 
the conclusions (whether supported or 
not). Only the best papers get to be in
cluded in the Welding Journal Research 
Supplement. In fact, each paper is, on its 
own merits, already a winner because it 
survived the strict selection process. 

Many technical journals have gone 
completely electronic, from submission to 
review to publication. While computeri
zation of the process is excellent in the 
sense of environmental sensitivity and ef
ficiency, truly excellent papers deserve 
their place in history in an archived for
mat. Just as ancient scrolls have educated 
us about our history and religions, printed 
Welding Journal Research Supplement pa
pers document the history and develop
ment of welding and joining and allow us 
to see into the future. The Welding Jour
nal Research Supplement has earned its 
own place as one of the leading publica
tions in welding research. American Weld
ing Society executives are very keen in 
keeping the Welding Journal as a printed 
journal. 

This November, when you come to 
Chicago for the first-ever FABTECH In
ternational and AWS Welding Show, stop 
at one of the sessions of the Professional 
Program, register for one of the technical 
sessions, talk to the authors or presenters, 
and meet your fellow researchers in the 
field of welding and joining. Learn about 
the ins and outs of new processes and ma
terials before they reach the shop floor. 

The AWS Technical Papers Commit
tee is a group of experts selected by their 
peers to coordinate the technical profes
sional program, and select papers for pub
lication in the Welding Journal Research 
Supplement. The Committee examines 
the Professional Program, reviews the op
erational procedures, and explores differ
ent ways of organizing sessions. If you 
have some ideas related to strengthening 
the professional program, or wish to vol
unteer to participate, I invite you to con
tact me or the AWS staff. Finally, let weld
ing and joining continue to blossom under 
the activities of the welding and joining 
professionals at all stages, including those 
who lead in technology development, 
those who test the concepts, and those 
who utilize the new technology. • 
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STAINLESS 
Q&A BY DAMIAN J. KOTECKI 

Q: We purchased ER347 wire for GMAW 
cladding on an ASTM A516-70 carbon 
steel vessel. The wire is certified by the 
supplier to 11 FN. We have a long history 
of using a special procedure for cladding 
that minimizes dilution so that we obtain 
virtually the same deposit composition 
as that of the wire in only two layers. We 
must meet 6 FN minimum, measured by 
instruments calibrated to the AWS A4.2 
standard. However, in this case, we are 
measuring only 3 to 4 FN in the second 
layer, which does not satisfy the cus
tomer's requirement. We verified that the 
second layer deposit composition is as ex
pected. We cannot understand why the 
FN is so low. 

A: From our phone conversation, I 
learned further that your supplier's cer
tificate does not include nitrogen, so I 
can't be sure how the wire FN was calcu
lated. And I learned that you do not have 
measured nitrogen content for the wire 
nor for the deposit. Finally, I learned that 
your welding procedure, with 0.035-in. 
(0.9-mm) wire and YAn. (19-mm) contact-
tip-to-work distance (CTWD), normally 
produces about 20% dilution so that the 
second layer would consist of only 4% 
base metal dilution, which is consistent 
with the deposit composition you have de
scribed to me. 

The accuracy of ferrite prediction vs. 
measured ferrite is rather akin to the ac
curacy of weather prediction vs. actual 
weather. We are better at both in recent 
years, but each prediction is still imper
fect. That said, I think it is unlikely that 
inaccuracy of prediction accounts for the 
amount of difference you are seeing be
tween predicted and measured FN. 

I think it very likely that nitrogen 
pickup during welding explains what you 
are observing. As long ago as 1973, Long 
and DeLong (Ref. 1) reported seeing even 
greater reductions in FN due to nitrogen 
pickup in GMA and GTA welding of stain
less steels. For example, they reported that 
a welder using 0.045-in. (1.14-mm) 
ER308L obtained a measured value of 9.1 
FN and another welder, using the same 
spool of wire, obtained a measured value 
of 0 FN. The difference in FN, they re
ported, was solely due to a pickup of about 
0.26% nitrogen, caused by improper tech
nique by the second welder. 

Let's see how this might work. I don't 
have the exact chemical composition of 
your wire and deposit, so I propose a hy
pothetical ER347 wire composition in 
Table 1 that is, based on my experiences, 
typical of what you might get commer
cially, and matches the predicted wire FN 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 

Cr Equiv. = %Cr + %Mo + 0.7(%Nb) 

Fig. 1 — WRC-1992 diagram with extended axes and 1% Mn martensite boundary showing 
ER347 filler metal and first and second layers overA516-70 base metal. 

Table 1 — Typical Base Metal, 

Alloy 

% C 
%Mn 
%Si 
%Cr 
%Ni 
%Nb 
% N 
WRC-92 Creq 

WRC-92 Nicq 

WRC-92 FN 

A516-70 

0.12 
1.0 
0.3 

— 
— 
— 
— 
0.0 
4.2 

— 

Filler Metal 

ER347 

0.05 
1.2 
0.5 

20.0 
9.5 
0.6 
0.03 

20.4 
11.9 
11.2 

and Weld Metal Compositions 

First Layer of 
Weld Metal — 
20% Dilution 

0.064 
1.16 
0.46 

16.0 
7.6 
0.48 
0.024 

16.3 
10.3 

1.5 

Second Layer 
of Weld Metal 
— 4% Dilution 

0.053 
1.19 
0.49 

19.2 
9.1 
0.58 
0.029 

19.6 
11.5 
9.0 

4% Dilution 
with Nitrogen 

Pickup 

0.053 
1.19 
0.49 

19.2 
9.1 
0.58 
0.113 

19.6 
13.2 
3.5 

of about 11 that you described to me. I 
also include a typical composition for 
A516-70 steel, as a hypothetical base 
metal. Then, assuming 20% dilution, I 
calculate a first layer and a second layer 
deposit composition. This is followed, 
also in Table 1, by an adjustment in the 
second layer nitrogen content chosen to 
produce a final weld metal FN of 3.5. You 
can see that the nitrogen pickup neces
sary to explain the drop in FN that you 
have seen is 0.074% (0.113-0.029). This 
is not a large pickup compared to the re
sults reported by Long and DeLong (Ref. 
1), as noted above. 

The picture becomes clearer by plot
ting the compositions on the WRC-1992 
diagram, with extended axes to zero 
chromium and nickel equivalents and the 
addition of the martensite boundary for 

1% Mn. This is shown in Fig. 1. First a tie-
line is drawn between the composition of 
the A516 base metal and the ER347 filler 
metal. All possible mixtures of this filler 
metal and this base metal must lie along 
this tie-line. For 20% dilution, the first 
layer of deposit is found 20% of the dis
tance along the tie-line from the ER347 
toward the A516. The second layer com
position, if no nitrogen pickup has oc
curred, is then found 20% of the distance 
from the ER347 toward the first layer 
composition, or 4% of the distance from 
the ER347 toward the A516 composition. 

To represent a nitrogen pickup that 
would drop the predicted FN from about 
11 to about 3.5, a vertical tie-line is drawn 
from the second layer composition with
out nitrogen pickup to a new second layer 
composition with nitrogen pickup. 
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A couple of points are worth noting. 
First, at 20% dilution, the first layer is pre
dicted to be borderline as regards whether 
or not martensite will form to any signifi
cant extent, because it lies right on the 
edge of the gray-shaded martensite 
boundary in Fig. 1. The easiest way to ver
ify that martensite formation is not signif
icant is by a transverse bend test. A bend 
test failure would indicate significant 
martensite formation. Higher dilution, 
such as the normal 30%, would clearly put 
the first layer across the martensite 
boundary so that you could expect to fail 
the bend test in that case. 

Second, both the first and second lay
ers of weld metal, even if the nitrogen 
pickup occurred, are below the dashed 
line that separates the region labeled "FA" 
from the region labeled "AF" in the dia
gram. This means that both layers should 
be resistant to hot cracking because they 
both solidify as primary ferrite. However, 
347 type weld metal seems to require 
greater FN than, for example, 308, to 
avoid microfissures (very small hot 
cracks), other things being equal, as shown 
by Lundin et al. (Ref. 2). The observations 
of Lundin et al. probably are the basis for 
your customer's specification of 6 FN 
minimum. 

If, as I expect, nitrogen pickup is the 

reason for your unexpectedly low meas
ured FN, the solution is to prevent the ni
trogen pickup. There may be a fume ex
haust device too close to the arc. or a cool
ing fan nearby, that is disturbing the gas 
shielding. Another possibility is that the 
long CTWD you mentioned is contribut
ing to the disturbance of the gas shield
ing. I suggest that you make sure that there 
is no air movement close to the arc. I also 
suggest that you recess the contact tip be
hind the edge of the gas cup on your weld
ing torch so that the gas cup distance from 
the surface upon which welding is being 
done is no more than % in. (10 mm). This 
may require use of a water-cooled torch 
to prevent overheating ofthe gas cup. The 
recessed tip should allow you to continue 
with the long CTWD that is essential to 
your low dilution procedure without al
lowing excessive nitrogen pickup. Then 
you should be able to achieve the required 
minimum 6 FN with an ER347 wire cal
culated to produce 11 FN in the undiluted 
weld metal. • 
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OUR GRADUATES ARE IH GREAT DEMAND. 
Of the few schools that offer underwater welding 
certification, the College of Oceaneering's program 
is one of the most comprehensive available anywhere. 

TM 

As a College of Oceaneering certified WeldTech. 
your skills and expertise put you in high demand from 
underwater construction companies the world over. 
EARN AH ASSOCIATE OF SCIEHCE DEGREE 
IH MARINE TEGHHOLOGY. 
You can decide how far you want to go in your career. 
Our training qualifies you for a fully-accredited degree. 

SEE IF YOU QUALIFY. 
There are age, academic and personal requirements, 
including stamina, perseverance and a commitment 
to succeed. Call us or log on to see if you qualify. 
Then dive in. 

COLLEGE OF OCEANEERING 
A Division of National Polytechnic 
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NEW 

PRODUCTS FOR MORE INFORMATION, CIRCLE NUMBER ON READER INFORMATION CARD. 

Machine Performs Waterjet and Plasma Cutting 
The Hydrocut™ pedestal waterjet/plasma cutting machine 

is a patented cutting system that features thermal and non-
thermal processes on a single station. It makes intricate cuts 
in a part's internal geometry with waterjet and high-speed 
perimeter cuts with plasma. Users can perform underwater 
waterjet and plasma combination cutting on the same part 
with no operator intervention. The machine features a dual 
linear rail, AC brushless drives, planetary gearboxes, and 
servo drive digital amplifiers. Also, it is capable of cutting 5-
or 6-ft widths and 4-, 10-, 12-, 20-, or 24-ft lengths. The cut
ting machine is available in 30-, 50-, 100-, 150-, and 200-hp 
models. Optional plasma cutting, marking, drill, or stone-
cutting routers are available as well as high-rail and low-rail 
configurations. 

ESAB Welding and Cutting Products 
411 S. Ebenezer Rd., Florence. SC 29501 
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Multiprocess Welding 
Power Source Features 
Line Voltage Compensation 

railcar manufacturers, construction/agri
cultural equipment manufacturers, and 
heavy maintenance/repair operations. 

Miller Electric Mfg. Co. 116 
1635 Vt Spencer St.. PO Box 1079, Appleton. Wl 54912-1079 

Flux Delivers Easy Deep-
Groove Slag Removal 

it yields weld metal toughness and fea
tures improved packaging that positively 
impacts moisture resistance. 

The Lincoln Electric Co. 117 
22801 St. Clair Ave.. Cleveland. OH 44117-1199 

Welding Wires Produce 
Bright, Flat Bead Profile 

The Dimension® NT 450 provides a 
CC/CV welding output for GMAW. 
SMAW, and Lift-Arc® DC GTAW, as well 
as air carbon arc gouging. It has a 100% 
duty cycle of 450 A/38 V, an output cur
rent range of 5 to 500 A, and a voltage 
range of 10 to 38 V. In addition, the low 
amperage output provides low-end 
GTAW arc control, while the low voltage 
range provides performance for short cir
cuit GMAW on thin materials or open 
root joints with beveled edges, such as 
pipe. It weighs 376 lb, uses three-phase 
input power (230, 460, or 575 VAC), and 
features line voltage compensation to 
keep the welding output constant even if 
input power varies by ± 10%. Heavy 
industrial fabrication and construction 
operations that benefit from its arc per
formance include the following: pressure 
tank/vessel fabricators, pipe welders, 
shipbuilders, refineries and foundries. 

The Lincolnweld® 888 flux is suited 
for submerged arc welding in the off
shore, pressure vessel, shipbuilding, and 
structural fabrication industries. It is clas
sified to AWS H4 requirements for low 
diffusible hydrogen levels — under 4 
mL/100 g of weld metal. Typical uses 
include narrow-groove applications that 
require deep-groove slag removal; multi
ple-pass mild steel and low-alloy steel 
weldments requiring low-temperature 
impact toughness; stress-relieved applica
tions specifying mechanical properties; 
and step cooling applications. In addition. 

The company has introduced its line of 
McKay® ChromaWeld™ gas shielded 
flux cored stainless steel welding wires. 
The product line includes the 308LT0, 
309LT0, and 316LT0 for flat and horizon
tal position welding, along with the 
308LT1, 309LT1, and 316LT1 for all-posi
tion welding. Also, the product line, 
designed for use with 75% argon/25% 
C 0 2 or 100% C 0 2 shielding gases, is 
optimized for stainless steel applications 

— continued on page 24 
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I HCI III 
Cutting edge technology since 1968 
For 37 years, Hypertherm's unrelenting focus has been on metal cutting technology. With a 
continuous stream of innovations to improve cut quality and service life, enhance productivity and 
lower operating costs, Hypertherm products have set the standard in the thermal cutting market. 

Today our focus on technology development continues with an expanded range of products for 
thermal cutting including plasma arc cutting systems, torches and consumables, laser cutting 
heads, torch height controls, CNC's and software for process automation. 

Put the power and precision of Hypertherm equipment to work for you by contacting our global 
network of business partners. 

www.hypertherm.com 

See the latest in metal cutting technology at the 2005 Fabtech International and AWS Welding Show in booth #5030. 
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— continued from page 22 

where weld bead appearance is impor
tant. The products produce a bright, flat 
bead profile, while providing slag release 
and creating minimal spatter. 
Chroma Weld products are available in 
0.045 and Vv, in. diameters on 28-lb vacu
um-sealed spools. Available grades 
include 308L, 309L, and 316L for both 
flat/horizontal or all-position welding. 

Hobart Brothers Co. 
400 Trade Square East, Troy. OH 45373 

Videoscope Reaches into 
Small Places 

The Model 128006 is a 6-mm articulat
ing and flexible videoscope designed to 
reach into small, hard-to-reach places. 
The scope delivers clear, bright images 
and comes with a comprehensive kit that 
is portable and features a 10-in. high-
resolution color LCD display. It has 
ProTecht®, the company's patented over-
torque protection system for smooth 
articulation control that minimizes acci
dental cable breakage and reduces cable 

COR-MET 
S P E C I A L T Y C O R E D W I R E 

C O A T E D W E L D I N G E L E C T R O D E S 
T O O L S T E E L M I G & T I G 

See us at the AWS show in October 2006. 
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wear while increasing sensitivity and 
allowing for articulation of ±120 deg. 
Also, it has electronic and digital zoom 
and long-time exposure in a range of 
seven increments. It offers several work
ing lengths with interchangeable viewing 
heads to allow for quick changeover from 
forward to right angle and other fields of 
view. 

Instrument Technology, Inc. 
PO Box 381, Westfleld, MA 01086 
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High-Energy Impact 
Testing System Designed 
with Large Work Area 

The Dynatup™ 8100 Series is for high 
energy impact testing. The drop weight 
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system, with impact energies up to 27,800 
joules and velocities to 7 m/s, is ideally 
suited for use in laboratories, steel mills, 
and foundries testing large steel or cast-
iron specimens and components destined 
for automotive, aerospace, and industrial 
applications. The system is equipped with 
the Impulse™ data acquisition system to 
capture, plot, and analyze the entire 
impact event, providing a comprehensive 
load and energy record for each test. The 
user obtains an exact determination of 
fracture loads, velocities, and energies to 
ensure consistent high-quality test results. 
Designed with a large work area, it can 
accommodate a wide range of specimens, 
components, structure sizes, and geome
tries ranging from rolled steel bars and 
pipes to automotive bumpers. The system 
features adjustable drop height, inter
changeable crosshead weights, and a fully 
interlocked safety enclosure for operator 
safety. 

Instron 
100 Rovall St., Canton, MA 02021 
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Robotic Workcell Requires 
Less Floor Space 

The CRZ-ST is a single trunion robot
ic welding and cutting workcell that han
dles small- to medium-sized parts with 
medium to high part volumes. Its compact 
workcell layout requires less floor space, 
minimal operator load/unload distance, 
maximized robot utilization, and weight 
capacity of 550 kg. The CRZ systems are 
designed for lean manufacturing. 

Genesis Systems Group, LLC 
8900 Harrison St.. Davenport, IA 52806 
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Arc Gouging System 
Produces Smooth Gouges 

The Bug-O AGS-2000 arc gouging sys
tem, suited for long joints and out-of-
position work, features a high-resolution 
voltage control, automatic feed head, and 

modular drive system travel carriage. This 
combination regulates an accurate goug
ing depth and produces a smooth finish. 
It can be used with %. and J -̂in. jointed 
gouging electrodes up to 1000 A. 

Bug-O Systems 121 
3001 W. Carson St., Pittsburgh, PA 15204-1826 

Welding Shields Protect 
Against Eye Injuries 

The 3M™ welding shield WS-Series 
helps protect against eye injuries caused 

STUD WELDING ASSOCIATES, INC. 
manufacturer & distributor of stud welding products 
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L O O K I N G T O M A X I M I Z E T H E B E N E F I T S 
O F S T U D W E L D I N G ? 

Whether you have an existing or new stud welding application, 
w e c a n help! 

Since 1982 our network of experienced professionals 
has been providing solutions and 

support for the stud welding industry. 

W E L D S T U D S 
For industrial and construction applications 

• Arc Studs • CD Studs • Specialty Studs 
• Headed Anchors • Deformed Bars 

A C C E S S O R I E S 
For all makes and models of stud welding equipment 

• Chucks • Grips • Legs • Feet 

E Q U I P M E N T 
For applications up to 1-1/4 inch diameter studs 

• New and Reconditioned Arc and CD Stud Welding Equipment 
• Large Rental Fleet • Repair Parts for all makes and models 

S E R V I C E S 
Total system support 

• Repairs and Service on all equipment makes and models 
• Training and Certification programs • Technical Assistance 

• Application Development 

For personal ized cus tomer at tent ion cal l 

S T U D W E L D I N G A S S O C I A T E S , I N C . 
41515 Schaden Rd. • Elyria, OH 44035 
(440) 324-3042 • Fax: (440) 324-3301 

www.studwelding.com 
ISO 9 0 0 1 - 2 0 0 0 Cert i f ied 
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by arc welding, including ultraviolet and 
infrared radiation. The WS-320/37154 
shield features an autodarkening filter. 
This shield allows the welder to select 
from three variable dark state shade lev
els — 10, 11, and 12. The filter is shade 4 
in the light state. In addition, the two 
user-selectable sensitivity levels help pro
vide reliable arc detection in differing 
work and environmental conditions. This 
shield is for SMAW, GMAW, and many 
GTAW applications. The WS-110/37155 
is intended to provide economical eye 

protection to welders. It features a stan
dard glass filter plate, shade 10. 

3M Occupational Health and 
Environmental Safety Div. 122 
3M Center, Bldg. 02_'5-02-\V-70, St. Paul, MN 55144-1000 

Electrodes Offer Safer GTAW 

Multi-Strikes electrodes are designed 
to weld for long periods, particularly in 
automated or mechanized weld process
es. The weld beads are narrow with these 

Koike Aronson/Ransome 
designs and manufactures one 
o f t h e industry's broadest lines 
of weld ing posit ioners and 
thermal cut t ing products. 

That kind of wor ld- leading 
posit ion wou ld be the end-all 
for most companies. But for 
Koike, it's merely a good start. 
We're also the only company in 
the business whose machines 
are serviced when needed by 
the same experts w h o bui ld 
them. That means every cutt ing 

machine, every posit ioner, 
and every portable is 
supported by a master 
technician w h o knows it 
l i terally inside and out. 

Give Koike Aronson a 
call. We probably have the 

right machine for your job. 

Koike Aronson , Inc./Ransome 
Arcade, NY USA 800-252-5232 

Houston, TX 800-868-0640 

w w w . koike.com 

Visit us at FABTECH International/ 
AWS Welding Show Booth "7006 
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electrodes, most notably when welding 
aluminum. Arc stability is improved, and 
working arc voltages are reduced. The 
new material is free of radioactive and 
carcinogenic dopants. Multi-Strike's 
dopants have half the density of thoria. 
Suitable for a wide variety of welding 
operations, the electrodes are effective in 
the welding of titanium, stainless steel, 
and aluminum in industry sectors such as 
aerospace and petrochemicals. 

Huntingdon Fusion Techniques Ltd. 123 
Stukeley Meadow, Burry Port. Carmarthenshire, Wales. 
United Kingdom SA16 0BU 

File Belts Finish Welds, 
Edges 

The company has introduced three 
long lasting file belts for finishing welds, 
corners, edges, and hard-to-reach places. 
Three belt widths are available, 'A, Vi, and 
% in., in two lengths, 18 and 24 in. TOP-
CUT™ file belts are made of the highest 
quality zirconium grain for aggressive cut
ting and high productivity. INOX™ file 
belts have a blend of abrasive grains 
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developed to run cool and clean on stain
less steel and other nonferrous metals. 
BLENDEX™ file belts offered in coarse, 
medium, and fine are for surface condi
tioning and finishing. A new splicing tech
nique ensures strong joints that hold. The 
belts fit all standard file belt equipment 
whether it is electric or air powered. 

J. Walter, Inc. 
141 Locust St., Hartford, CT 06114-1504 

Folding Jack Features 
Carrying Handle 

124 

The Pack-Jack, part no. 781100, is a 
folding jack for professional welders and 
contractors. It has a 2000-lb capacity and 
handles pipe up to 36 in. in diameter. 
Also, it features folding legs made from 1-
in. square tubing and an adjustment screw 
made from heavy wall tubing. In the fold
ed position, the legs are less susceptible 
to damage. User-friendly features include 
the carrying handle and large, easy-to-
grip adjustment handle. The Pack-Jack 
comes with a standard V head, but ball 
transfers can be used with the V for an 
alternate head option as well. 

Sumner Mfg. Co. 125 
7514 Alabonson Rd„ Houston, TX 77088 

Sensors Provide 20-mm 
Sensing Range 

The Weld Immune 20/20 Series induc
tive proximity sensors feature a 20-mm 

sensing range to detect either aluminum 
or steel. These rugged IP6~ sensors fea
ture a Teflon-coated brass housing with a 
Teflon-coated Ryton sensing face to repel 
weld slag. They are nonflush mountable 
with PNP output and microquick discon
nects, and are UL listed. CSA and FM 
approved, and carry the CE mark. These 
cylindrical style sensors detect all metals 
at an equal distance for highly reliable 
and accurate metal parts positioning in 
automated welding applications as well. 

Pepperl+Fuchs 
1600 Enterprise Pkwy.. Twinsburg. OH 44087 
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Vacuum Cup Sealing Rings 
Changed without System 
Breakdown 

Anver SSR Series Vacuum Cups fea
ture a rubber sealing ring that snaps into 
an aluminum pad that has a machined 
groove and can be changed by hand in the 
field without disassembling an entire vac
uum system. Providing an air-tight seal, 
they are available in 4 thru 9 in. diameter 

— continued on page 153 

30 Years Of Supplying 
The Highest Quality Purge Dams 

And What Do We Have 
To Show For It? 

Choose Genuine Dissolvo Water-Soluble Purge Dams 
THE Purge Dam Solution For TIG Welding 

Welders all over the world rely on Genuine Dissolvo purge dams 
to deliver the highest, most consistent quality and to disappear 
completely... leaving nothing behind but the finest welds. 

Welders and distributors also trust Dissolvo to: 
• provide timely, experienced service 
• have plenty of product in stock 
• meet shipment deadlines 
• deliver the best value for 

the dollar 

If you are looking for peace of mind, 
look for the Genuine Dissolvo logo. " 'Soluble 

FREE 
TIG WELDING STARTER KIT! 

Visit www.dissolvo.com or call 877.823.3388 for product details and 
to see if you qualify for a free Genuine Dissolvo TIG Welding Starter Kit. 
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AWS FOUNDATION SCHOLARSHIP PROGRAMS 

2 0 0 5 - 2 0 0 6 DISTRICT SCHOLARSHIP RECIPIENTS 

In its commitment to improve America's productivity, 

the AWS Foundation provides funding assistance to 

help students wishing to pursue vocational, community 

college, or a degree program in a welding or related 

field of study. Scholarship recipients are selected 

annually at AWS District Conferences. The students 

who will receive awards granted this year through the 

AWS Foundation are as follows: 

DISTRICT 1 
Joseph H. Floeter 
Brian J. Hebert 
Brian H. Jenkins 
Michael D. Kalin 
Tony L. Paradis 

DISTRICT 2 
Eric Belokostolsky* 
Ethan A. Hayden 
Kimberly L. Laubisch 
Fabian Munoz 
Benjamin Vivian 

DISTRICT 3 
Eric Belokostolsky* 
Johnathan C. Bennett* 
Sara Crawford* 
Stephanie J. Irvine* 
Michael Metzmaier* 
Timothy J. Schanken 

DISTRICT 4 
Michael J. Bentley 
Thomas Blount 
Keithan Brown 
Oluyemisi Oluwaseun 
Benjamin W. Poole 
Clifton D. Staton 
Kristopher K. Watkins 

DISTRICT 5 
Jessica A. Mahoney 
Angel Ramos-Tellez 
William J. Sherouse 
William T. Starling 
Jennifer L. Westfall 

DISTRICT 6 
Sara Crawford* 
Gregory J. Gerwitz 
Tyler Stein 

New Hampshire Technical College 
University of Montana College of Technology 
Baran Institute of Technology 
Wentworth Institute of Technology 
Eastern Maine Community College 

Pennsylvania College of Technology 
Pennsylvania College of Technology 
Welding Training and Testing Institute 
General Technical Institute, Inc. 
Pennsylvania College of Technology 

Pennsylvania College of Technology 
Triangle Tech DuBois School 
Pennsylvania College of Technology 
Pennsylvania College of Technology 
Pennsylvania College of Technology 
Pennsylvania College of Technology 

Wake Technical Community College 
Pitt Community College 
Pitt Community College 
Wake Technical Community College 
NASCAR Technical Institute 
Pitt Community College 
Tri-County Technical College 

Florida Atlantic University 
First Coast Technical Institute 
Central Florida Community College 
First Coast Technical Institute 
Pinellas Technical Education Centers 

Pennsylvania College of Technology 
Pennsylvania College of Technology 
Mohawk Valley Community College 

DISTRICT 7 
Matthew T. Ayres 
Johnathan C. Bennett* 
Paul Boulware 
Ryan D. Haugh 
Michael Metzmaier* 
Garrett O'Leary 
Adam Rolfes 

DISTRICT 8 
Jason M.Abbott 
Melissa D.Ashley 
Jared N. Bagby 
Dewey J. Burgess 
Emily N.du Mont 
Timothy Shea Elkins 
Brent E. Everett 
Matthew Smith 

DISTRICT 9 
Cynthia D.Abney 
Jacob C. Bornholt 
Douglas A. Garrison, Jr. 
Keith Hawkins 
Thomas Jauregui 
Gina McElroy 
Casey A. McLean 
Clayton Shiver 

DISTRICT 10 
Stephanie J. Irvine* 
Kelson Mathias 
Timothy J. Mohney 11 
Adam R. Stull 
Joseph M.Walko 

DISTRICT 11 
Raymond W.Angus 
Troy A. Genow 
Jason M. Rebarchik 
Jacob E. Shorey 
Adam Wontorcik 

DISTRICT 12 
Elizabeth J. Allen 
Brian C. Jaskolski 
Jeffrey M. Lemke 
Douglas Meyer 
Benjamin P. Newcomb 
Daniel R. Niemela 
Michael P. Olson 
Jay A. Wilson 

DISTRICT 13 
Stacey Ellis 
Adam C. Kain 
David Olson 
Kenneth T. Poncek 
Joseph M. Szaltis 

Hobart Institute of Welding Technology 
Triangle Tech DuBois School 
The Ohio State University 
West Virginia University 
Pennsylvania College of Technology 
Hobart Institute of Welding Technology 
The Ohio State University 

Somerset Community College 
Tennessee Technology Center 
Northeast State Technical Community College 
Roane State Community College 
Hobart Institute of Welding Technology 
East Mississippi Community College 
Tennessee Technology Center 
East Mississippi Community College 

Mississippi Gulf Coast Community College 
Reid State Technical College 
Pensacola Junior College 
Louisiana Technical College 
Bishop State Community College 
Mississippi Gulf Coast Community College 
Shelton State Community College 
Jefferson Davis Community College 

Pennsylvania College of Technology 
The Ohio State University 
The Ohio State University 
Rochester Institute of Technology 
The Ohio State University 

Ferris State University 
Ferris State University 
Ferris State University 
Ferris State University 
Ferris State University 

Fox Valley Technical College 
Waukesha County Technical College 
Ferris State University 
Milwaukee Area Technical College 
Ferris State University 
Ferris State University 
Milwaukee Area Technical College 
Milwaukee School of Engineering 

Moraine Valley Community College 
Rock Valley College 
College of DuPage 
Rock Valley College 
Carl Sandburg College 



DISTRICT 14 
Jeremy Anglin 
Robert R. Brune III 
Andrew A. Camp 
Richard Carpino 
Bradley Paul Dial 
Dodi Haluch 
Mathew McKinley 
Rodney P. Smith 
Cody Zuroweste* 

DISTRICT 15 
Ashley M. Lesmeister 
Billie D. Remmers, Jr. 
Anthony Schack 
Paul S.Thompson 
Amanda White 

DISTRICT 16 
Adam D. Badberg 
Devin L. Hartshorn 
Kyle W. Paulus 
Tyler B. Smith 
Cody Zuroweste* 

DISTRICT 17 
David Bordelon 
Benjamin Ellis 
Troy C. Lemon 
Chad M. Mason 
Anthony Teague 
Louis W.Wilpitz IV 

DISTRICT 18 
Joel R. Cruz 
Joseph R. Davis 
Mike Hicks 
Stacey Johnson 
Clay L. Savoy 
Jose M. Sifuentes 

DISTRICT 19 
Kyle Bramhoff 
Vanessa Downing 
Thomas Fillmore 
David A. Koch 
Travis J. Little 
Shane G. Roysum 
Brady W. Shelton* 

DISTRICT 20 
Joe L Bourassa 
Tanner L Burback 
Nicholas R. Firkins 
Rachel Gatton 
Lee W. Kruger 
Dean D. Luft 
Clay V. Oyler 
Flynn Painter 
Wyatt Palin 
Brady W. Shelton* 
Trey Tixier 

Central Kentucky Technical College 
Ranken Technical College 
Vincennes University 
Central Kentucky Technical College 
Ferris State University 
Southwestern Illinois College 
Southern Illinois University 
Vatterott College 
Missouri Welding Institute, Inc. 

Bismarck State College 
Hennepin Technology College 
Mesabi Range Community College 
Mesabi Range Community College 
Inland Commercial Diver Training Center 

Southeast Community College 
LeTourneau University 
North Central Missouri College 
Northwest Kansas Technical College 
Missouri Welding Institute, Inc. 

Tyler Junior College 
Tulsa Technology Center 
Austin Community College 
Tulsa Welding School 
Ozark Technical Community College 
LeTourneau University 

St. Philips College 
Lamar Institute of Technology 
North Harris College 
St. Philips College 
McNeese State University 
Lamar Institute of Technology 

Kwantlen College 
Renton Technical College 
Linn Benton Community College 
Columbia Basin College 
University of Alaska Anchorage 
Northern Alberta Institute of Technology 
Lewis Clark College 

University of Montana School of Mines 
Casper College 
College of Oceaneering 
Aims Community College 
Northwest College 
Aims Community College 
Weber State University 
Weber State University 
University of Montana College of Technology 
Lewis Clark State College 
Clovis Community College 

DISTRICT 21 
Michael R. Durbin 
Tavia Z. Edwards 
Daniel C. Piccoli 
Suzanne M. Shields 
Jeffrey A. Tilzer 
Eddie J.Trumbo 
Miranda R. Young 

DISTRICT 22 
Cameron A. Bellamy 
Michael E. Hyett, Sr. 
Jeffrey Phillips 
Francesca Streb 
CindaSueWeddle 

Riverside Community College 
Riverside Community College 
Riverside Community College 
Riverside Community College 
Orange Coast College 
Cerritos College 
Riverside Community College 

University of Nevada 
Cosumnes River College 
Diablo Valley Community College 
College of San Mateo 
Butte Glenn Community College 

THE NATIONAL SCHOLARSHIP PROGRAM 

These scholarships are available to students pursuing a 

minimum four year degree in a specific field at an accredited 

university. There are currently twenty National scholarships 

available. Awards range from $2,500 to $3,000, and are 

granted on an annual basis. 

The deadline to apply is January 15,2006. For specific 

information on each of the scholarships, please visit our 

website at www.aws.org/foundation. 

Each year, the American Welding Society Foundation 

provides scholarship funds to help hundreds of students 

who otherwise would be unable to afford a welding 

education. We are the only industry foundation with the 

specific mission of helping to fund the education of welding 

students. In so doing, we create the careers that sustain 

and grow our industry. 

We get these funds from your contributions. The more 

you contribute, the more students we can help educate. 

To make a scholarship contribution, contact Wendy Sue 

Reeve at the AWS Foundation. Call: 800-443-9353, x293 

or email: wreeve@aws.org. 

THANK YOU FOR YOUR CONTINUED SUPPORT. 

Total Recipients 138 

* Indicates recipients for more than one District. 

SEE US AT FABTECH/AWS SHOW BOOTH 2140 

Foundation, Inc. 
Building Welding's Future through Education 

Circle No. 14 on Reader Info-Card © American Welding Society 2004 FDN1252 



AMERICAN WELDING SOCIETY AND AWS FOUNDATION 
2004-2005 ANNUAL REPORT 

We Are Financially Fit 
It is always fun to write a report when I have good news to tell. I am, therefore, 

pleased to report that the American Welding Society is financially well. This has been 
the case for quite a while, and there is no reason to think this present situation should 
change anytime soon. 

When an organization has a good change in the direction of its finances, there 
are always more than a couple of reasons for its new route. While I would like to tell 
you that all of this has been due to my leadership regarding the Society's monetary 
life, the truth is this turnaround took a strong team effort, and I would like to ac-
knowlege those groups that have played a role in making AWS strong financially. 

We can start with the Board of Directors. A while back, they recognized AWS 
needed a change in direction, and they began to make the operational changes that 
would allow the Society to do so. The members offered their combined expertise, 
and gave the necessary direction that would allow AWS to improve its condition. 

The American Welding Society is fortunate to have a strong Finance Committee, 
which is made up of individuals from all segments of our industry. The members are 
corporate leaders who freely give their time and talents to assist us in making the 
proper financial decisions to guide the Society forward and to continually improve 
our financial position. I, as Finance Committee chair, feel most fortunate to have 
these individuals working for the benefit of AWS. 

Volunteer groups are the backbone of our Society. Therefore, I also acknowledge 
and thank the many volunteers who make a commitment of their time for the work 
of all the AWS committees and subcommittees. These committees work constantly 
to improve our offerings and to give all of our operations guidance on how to do a 
better job. 

I want to emphasize that all these committee members serve as volunteers. Many 
have the support of their respective corporations, and these companies also need to 
be recognized for allowing their people to serve and for the support they give to 
AWS. The volunteers are the Society's eyes and ears, and they keep us focused on 
the course we need to travel. A good example of the direction they've given the So
ciety will be seen this month with the first-ever FABTECH International and AWS 
Welding Show. 

I have often mentioned the value of our staff and would certainly be remiss if I 
failed to do so again as I acknowledge those responsible for our growth. The staff 
does the work to fulfill the directions given by the volunteers. The staff organizes the 
meetings required. They serve as committee secretaries, dispense the minutes, an
swer questions, and do research as directed. They do all they can to ensure the suc
cess of all the programs the volunteers put forth. We have a very good staff and are 
pleased with the results we get when we work with them on any project. They, too, 
are dedicated people who serve the Society with professionalism and with an atti
tude that always produces the results we are working so hard to achieve. 

The results of the year-end audit and the Society's financial report follow. Take 
the time to read them. You will see it is evident that AWS is financially fit. My thanks, 
and the thanks of the entire Society, go to all who have contributed to these results. 

Earl Lipphardt 
AWS Treasurer 

Officers 
President Damian J. Kotecki 

The Lincoln Electric Co. 

Vice President Gerald D. Uttrachi 
WA Technology, LLC 

Vice President Gene E. Lawson 
ESAB Welding & Cutting Products 

Vice President Victor Y Matthews 

The Lincoln Electric Co. 

Treasurer Earl C. Lipphardt 
Consultant 

Executive Director Ray W. Shook 

American Welding Society 

Directors 
T. R. Alberts (Dist. 4), New River Community College 

B. P. Albrecht (At Large), Miller Electric Mfg. Co. 

0. Al-Erhayem (At Large), JOM 

A. J. Badeaux, Sr. (Dist. 3), Charles Cty. Career & Tech. Center 

K. S. Baucher (Dist. 22), Technicon Engineering Services, Inc. 

J. C. Bruskotter (Dist. 9). Bmskotter Consulting Sen'ices 

C. F. Burg (Dist. 16). Ames Laboratory IPRT 

N. M. Carlson (Dist. 20). Idaho National Laboratory 

H. R. Castner (At Large), Edison Welding Institute 

N. A. Chapman (Dist. 6), Entergy Nuclear Northeast 

S. C Chappie (At Large), Consultant 

N. C Cole (At Large). NCC Engineering 

J. D. Compton (Dist. 21), College ofthe Canyons 

L. P. Connor (Dist. 5), Consultant 

J. E. Greer (Past President). Moraine Valley C. C. 

M. V. Harris (Dist. 15). Reynolds Welding Supply 

R. A. Harris (Dist. 10), Penton Publishing Co. 

W. E. Honey (Dist. 8). Anchor Research Corp. 

D. C Howard (Dist. 7), Concurrent Technologies Corp. 

J. L. Hunter (Dist. 13), Mitsubishi Motor Mfg. of America. Inc. 

J. L. Mendoza (Dist. 18). City Public Senice 

S. P. Moran (Dist. 12), Miller Electric Mfg. Co. 

T. M. Mustaleski (Past President), BWXT Y-12. LLC 

R. L. Norris (Dist. \).Memam Graves Corp. 

T. C Parker (Dist. 14), Miller Electric Mfg. Co. 

0. P. Reich (Dist. 17), Texas State Technical College at Waco 

W. A. Rice (At Large). OKI Bering Inc. 

E. Siradakis (Dist. 11). Airgas Great Lakes 

K. R. Stockton (Dist. 2). PSE&G. Maplewood Testing Serv. 

P. F. Zammit (Dist. 19). Brooklyn Iron Works. Inc. 

NOVEMBER 2005 



REPORT OF INDEPENDENT CERTIFIED PUBLIC ACCOUNTANTS 

Board of Directors 
American Welding Society, Inc. and AWS Foundation 

We have audited the accompanying combining statement of financial position of American Welding Society, Inc. and AWS Foundation 
(the Organizations) as of May 31, 2005, and the related combining statements of activities and cash flows for the year then ended. 
These combining financial statements are the responsibility of the Organizations' management. Our responsibility is to express an 
opinion on these combining financial statements based on our audit. Information for the year ended May 31, 2004 is presented for 
comparative purposes only and was extracted from the audited combining financial statements represented for that year. 

We conducted our audit in accordance with auditing standards generally accepted in the United States. Those standards require 
that we plan and perform the audit to obtain reasonable assurance about whether the combining financial statements are free of 
material misstatement. An audit includes examining, on a test basis, evidence supporting the amounts and disclosures in the com
bining financial statements. An audit also includes assessing the accounting principles used and significant estimates made by man
agement, as well as evaluating the overall financial statement presentation. We believe that our audit provides a reasonable basis for 
our opinion, 

In our opinion, the combining financial statements referred to above present fairly, in all material respects, the financial position of 
American Welding Society, Inc. and AWS Foundation as of May 31, 2005, and the changes in their net assets and their cash flows for 
the year then ended in conformity with accounting principles generally accepted in the United States. 

Rachlin Cohen & Holtz LLP 
Certified Public Accountants 
Miami, Florida 
July 22, 2005 

American Welding Society 

550 N.W. LeJeune Road 
Miami, Florida 33126 

800-443-9353 
305-443-9353 
305-443-7559 Fax 
e-mail: info@aws.org 
www.aws.org 

Foundation, Inc. 
Building Welding's Future through Education 

550 N.W. LeJeune Road 
Miami, Florida 33126 

800-443-9353, ext. 293 
305-445-6628 
305-443-7559 Fax 
e-mail: found@aws.org 
www.aws.org/foundation/index.html 

WELDING JOURNAL 



AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
COMBINING STATEMENT OF FINANCIAL POSITION 

MAY 3 1 , 2005 (WITH COMPARATIVE TOTALS FOR MAY 3 1 , 2004) 

ASSETS 

Cash and cash equivalents 

Grants and contracts receivable 

Accounts receivable, less allowance for possible 

losses of approximately $94,000 and $79,000 

in 2005 and 2004, respectively 

Pledges receivable 

Inventory 

Prepaid and other assets 

Deposits and other receivables 

Investments 

Property and equipment, less 

accumulated depreciation 

Total assets 

LIABILITIES AND NET ASSETS 

Liabilities: 

Accounts payable and accrued expenses 

Deferred membership, subscription and 

convention income 

Total liabilities 

Operating 

Fund 

$1,809,432 

-

1,095,978 

-
103,924 

396,108 

17,614 

-

2,623,929 

$ 6,046,985 

$ 1,437,262 

1,670,267 

3,107,529 

Reserve 

Fund 

$ 43,037 

-

-
-
-
-
-

5,353,514 

-
$ 5.396,551 

$ 

AWS 
Foundation 

$ 730,539 

-

38,156 

45,500 

-
114,547 

44,120 

3,538,894 

-
$ 4,511,756 

$ 34,806 

-
34,806 

Total 

2005 

$ 2,583,008 

-

1,134,134 

45,500 

103,924 

510,655 

61,734 

8,892,408 

2,623,929 

$ 15,955,292 

$ 1,472,068 

1,670,267 

3,142,335 

Total 

2004 

$ 2,518,108 

63,000 

1,294,564 

73,291 

205,093 

693,366 

88,401 

6,691,752 

2,595,835 

$ 14,223,410 

$ 1,331,682 

1,922,051 

3,253,733 

Commitments and Contingencies 

Net Assets: 

Unrestricted 

Temporarily restricted 

Permanently restricted 

Total net assets 

Total liabilities and net assets 

2,881,346 

58,110 

5,396,551 151,479 

1,747,027 

8,429,376 

1,805,137 

6,723,487 

1,777,216 

2,939,456 

$ 6,046,985 

5,396,551 

$ 5,396,551 

2,578,444 

4,476,950 

$ 4,511,756 

2,578,444 

12,812,957 

$ 15,955,292 

2,468,974 

10,969,677 

$ 14,223,410 

NOVEMBER 2005 

See notes to combining financial statements. 



AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
COMBINING STATEMENT OF ACTIVITIES AND CHANGES IN NET ASSETS 

YEAR ENDED MAY 3 1 , 2005 (WITH COMPARATIVE TOTALS FOR THE YEAR ENDED MAY 3 1 , 2004) 

Operating Activities: 

Convention 

Education 

Seminar and conference 

Marketing and corporate communications 

International marketing and 

governmental affairs 

AWS Foundation 

WEMCO 

Membership 

Certification 

Technical 

Publications 

Administration 

Building operations 

Interest income 

Safety and Health 

International Accreditation Registry 

Board approved programs 

Total operating fund 

Reserve: 

Gain on investments 

TFPS, Inc. 

Interest and dividends 

Total reserve fund 

AWS Foundation: 

Donations 

Interest 

Gain on investments 

Net assets released from restrictions 

by satisfaction of purpose restrictions 

Operating expenses 

Scholarships 

Fellowships 

Fundraising and other 

Total AWS Foundation 

Change in Net Assets 

Transfer In/Out 

Net Assets, Beginning 

Net Assets, Ending 

Unrestricted Net Asse 

Revenues 

$ 2,167,878 

428,337 

1,658,839 

-

14,373 

88,215 

2,213,615 

4,549,853 

1,786,846 

2,847,174 

43,041 

54,090 

16,938 

1,175 

15,870,374 

281,475 

401 
125,600 

407,476 

204,773 

17,815 

198,589 

151,577 

$ 572,754 

Expenses 

$ 1,362,080 

472,258 

1,501,434 

677,223 

154,785 

184,513 

186,409 

1,461,342 

1,248,524 

1,425,752 

2,167,940 

3,671,752 

54,090 

56,613 

55,130 

14,669,845 

-
-

-
-
-

-
129,303 

185,619 

91,666 

68,282 

$ 474,870 

Net 

S 815,798 

(43,921) 

157,405 

(677,223) 

(140,412) 

(184,513) 

(98,194) 

752,273 

3,301,329 

361,094 

679,234 

(3,628,711) 

16,938 

(55,438) 

(55,130) 

1,200,529 

281,475 

401 
125,600 

407,476 

204,773 

17,815 

198,589 

151,577 

(129,303) 

(185,619) 

(91,666) 

(68,282) 

97,884 

1,705,889 

-
6,723,487 

$ 8,429,376 

Temporarily 

Restricted 

Net Assets 

$ 
-
-
-

-

-
-
-
-
-
-
-

(30,277) 

-
-

(30,277) 

-
-

158,273 

64,521 

-

(151,577) 

-
-
-

71,217 

40,940 

(13,017) 

1,777,214 

$ 1,805,137 

Permanently 

Restricted 

Net Assets 

$ - $ 

-
-
-

-
-
-
-
-
-
-

-

-
-

-
-

96,453 

-
-

-
-
-
-
-

96,453 

96,453 

13,017 

2,468,974 

Total 

2005 

815,798 

(43,921) 

157,405 

(677,223) 

(140,412) 

(184,513) 

(98,194) 

752,273 

3,301,329 

361,094 

679,234 

(3,628,711) 

-
16,938 

(30,277) 

(55,438) 

(55,130) 

1,170,252 

281,475 

401 
125,600 

407,476 

459,499 

82,336 

198,589 

-
(129,303) 

(185,619) 

(91,666) 

(68,282) 

265,554 

1,843,282 

-
10,969,675 

$ 2,578,444 $ 12,812,957 

Total 

2004 

$ 759,268 

(81,090) 

99,604 

(644,746) 

(130,596) 

(176,717) 

(99,183) 

709,922 

3,154,307 

351,689 

430,712 

(4,043,541) 

-
1,427 

(115,573) 

(15,105) 

200,378 

101,992 

435 
87,960 

190,387 

480,011 

85,521 

210,308 

-
(166,296) 

(157,130) 

(116,666) 

(58,816) 

276,932 

667,697 

-
10,301,980 

$ 10,969,677 

See notes to combining financial statements. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
COMBINING STATEMENT OF CASH FLOWS 

YEAR ENDED MAY 3 1 , 2005 (WITH COMPARATIVE TOTALS FOR THE YEAR ENDED MAY 3 1 , 2004) 

Cash Flows from Operating Activities: 

Change in net assets 

Adjustments to reconcile change in net assets 

to net cash provided by operating activities: 

Gains on investments 

Depreciation 

Provision for losses on accounts receivable 

(Increase) decrease in accounts receivable 

Decrease in pledges receivable 

Decrease in grants and contract receivable 

Decrease in inventory 

(Increase) decrease in prepaids and other assets 

(Increase) decrease in deposits and other receivables 

Increase in accounts payable and accrued expenses 

Decrease in deferred membership, 

subscription and convention income 

Net cash provided by operating activities 

Operating Reserve AWS Total Total 

Fund Fund Foundation 2005 2004 

$1,170,252 $ 407,476 $ 265,554 

216,215 

45,000 

121,284 

13,000 

101,169 

184,013 

(5,647) 

133,482 

(281,475) (198,589) 

(5,854) 

27,791 

50,000 

(1,302) 

32,314 

6,901 

$1,843,282 $ 667,697 

(480,064) 

216,215 

45,000 

115,430 

27,791 

63,000 

101,169 

182,711 

26,667 

140,383 

(312,300) 

284,010 

115,134 

6,655 

164,299 

139,205 

61,072 

72,821 

(251,784) 

1,726,984 126,001 

-
176,815 

(251,784) 

2,029,800 

(5,371) 

1,214,022 

Cash Flows from Investing Activities: 

Purchases of property and equipment 

Loss on disposal of property and equipment 

Purchases of investment securities 

Net cash used in investing activities 

Cash Flows from Financing Activities: 

Interfund transfers 

Payments on capital leases 

Net cash (used in) provided by financing activities 

Net Increase (Decrease) in Cash and Cash Equivalents 

Cash and Cash Equivalents, Beginning 

Cash and Cash Equivalents, Ending 

(244,3 

(244,309) 

(500,000) 

(625,600) (1,094,991) 

(244,309) (241,507) 

22,595 

(1,720,591) (791,555) 

(625,600) (1,094,991) (1,964,900) (1,010,467) 

500,000 

-
(500,000) 

982,675 

826,757 

$ 1,809,432 

500,000 

401 

42,636 

$ 43,037 

(918,176) 

1,648,715 

$ 730,539 

64,900 

2,518,108 

$ 2,583,008 

(78,088) 

(78,088) 

125,467 

1,219,176 

$ 1,344,643 

See notes to combining financial statements. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS MAY 3 1 , 2005 

NOTE 1. NATURE OF ORGANIZATION AND SIGNIFICANT 
ACCOUNTING POLICIES 

Organization and Purpose 

The accompanying combining financial statements include the 
accounts of American Welding Society, Inc., its wholly-owned 
subsidiary TFPS, Inc. and its affiliate, AWS Foundation (collec
tively, the "Organizations"). 

All material inter-organization accounts and transactions have 
been eliminated in combination. American Welding Society. 
Inc. and AWS Foundation are not-for-profit entities, exempt 
from income tax under Section 501 (c)(3) of the Internal 
Revenue Code and are primarily engaged in welding technolo
gy, education and research activities. For income tax purpos
es, publication advertising revenue and rental income are con
sidered unrelated business income and subject to income tax. 
TFPS, Inc., a taxable organization, engages in profit-oriented 
activities. 

Basis of Accounting 

The financial statements of the Organizations are prepared 
on the accrual basis of accounting. The accounts of the 
Organizations are maintained for internal reporting purposes 
in accordance with the principles of fund accounting. 

Basis of Presentation 

Financial statement presentation follows the recommenda
tions of the Financial Accounting Standards Board Statement 
(SEAS) No. 117, Financial Statements of Not-For-Profit 
Organizations. Under SFAS No. 117, the Organizations are 
required to report information regarding its financial position 
and activities according to three classes of net assets: unre
stricted net assets, temporarily restricted net assets, and per
manently restricted net assets. 

Unrestricted net assets are not subject to donor-imposed stipula
tions. Temporarily restricted net assets are subject to donor-
imposed restrictions that can be fulfilled by actions of the 
Organizations or by time restrictions pursuant to the donor-
imposed restrictions. Permanently restricted net assets are 
restricted by donor restrictions to investments in perpetuity. 
Generally, the donors of such assets permit the Organizations to 
use all or part of the income earned on the assets. 

The transactions of the Organizations are categorized into 
separate funds. The purpose and net asset classification are 
as follows: 

Operating - This fund is used to account for all unrestrict
ed net assets of American Welding Society, Inc., except for 
those accounted for in the reserve fund. The operating 
fund also provides administrative support to the AWS 
Foundation. 

AWS Foundation - AWS Foundation's temporarily restrict
ed net assets consist of donor-restricted contributions to 
be used for awards and scholarships. Permanently restrict
ed net assets consist solely of an endowment fund. 

Membership Fees and Services 

The Organizations conduct an annual convention near the 
Organizations' fiscal year-end. The Organizations recognize 
convention revenue in the fiscal year the convention is held, 
or normally held, thereby recognizing one event during any fis
cal year. 

Membership and subscription revenues are deferred when 
received and recognized as revenue over the life of the mem
bership and subscription. 

Contributions 

The Organizations account for contributions in accordance 
with the provisions of Statement of Financial Accounting 
Standards (SFAS) No. UG, Accounting for Contributions 
Received and Contributions Made Except for the Accounting 
for Unconditional Promises to Give. In accordance with 
SFAS No. 116, contributed goods and services are recorded as 
contributions at their estimated fair value at date of receipt. 

Contributed services are recognized as contributions at their 
estimated fair value, if the services (a) create or enhance non-
financial assets or (b) require specialized skills, are per
formed by people with those skills, and would otherwise be 
purchased by the Organizations. Volunteers also provided 
services throughout the year that are not recognized as contri
butions in the financial statements since these are not suscep
tible to objective measurement or valuation. 

Promises to Give 

Contributions are recognized when the donor makes a promise 
to give to the Organizations that is, in substance, uncondition
al. All other donor-restricted contributions are reported as 
increases in temporarily or permanently restricted net assets 
depending on the nature of the restrictions. When a restric
tion expires, temporarily restricted net assets are transferred 
to unrestricted net assets. The Organizations had no uncondi
tional promises to give as of May 31, 2005. 

The Organizations uses the allowance method to determine 
the estimated unconditional promises to give that are doubtful 
of collection. The allowance is based on prior years' experi
ence and management's analysis of specific promises made. 

Cash Equivalents 

The Organizations consider all highly liquid investments with an 
initial maturity of three months or less to be cash equivalents. 

Reserve - This fund is used to account for Board designated 
reserve funds which are to be used to supplement the cash 
needs of the operating fund and to account for the activities 
of TFPS, Inc. 

Investments 

The Organizations carry investments in marketable securities 
with readily determinable market values at their fair value in 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS MAY 31 , 2005 

NOTE 1. NATURE OF ORGANIZATION AND SIGNIFICANT 
ACCOUNTING POLICIES (CONTINUED) 

Investments (continued) 

the statement of financial position. Investment income, 
including realized and unrealized gains and losses are report
ed as either unrestricted, temporarily restricted or perma
nently restricted, depending on the existence of donor 
imposed restrictions on the income from the investments in 
the statement of activities and changes in net assets. 

Property and Equipment 

Property and equipment are defined by the Organizations as 
assets with an initial, individual cost of more than $1,000 and 
an estimated useful life in excess of one year. Property and 
equipment is stated at cost and is depreciated using the 
straight-line method over the following estimated useful lives 
of the respective assets: 

Building and improvements 
Furniture and equipment 

Estimated Useful Lives (Years') 

14-29 
5-7 

Inventory 

Inventory consists primarily of work-in-process relating to vari
ous publications and is valued at cost. Cost is determined by 
the actual expenditures incurred in the production process. 

Concentration of Credit Risk 

Financial instruments that potentially subject the Organizations 
to a concentration of credit risk is cash. The Organizations 
maintains their cash in several commercial banks. Accounts at 
each bank are insured by the Federal Deposit Insurance 
Corporation up to $100,000 per bank. As of May 31, 2005 the 
Organization maintained cash balances totaling approximately 
$1,795,000 at institutions in excess of this federally insured limit; 
of this amount, approximately $1,611,000 was invested in 
overnight repurchase agreements to obtain optimum investment 
income. The Organizations maintain their deposits in high qual
ity financial institutions which the Organizations believe limits 
this risk. The Organizations' investments are subject to the nor
mal "market risks" of these types of investments, which are trad
ed on equity markets. 

Donated Services 

The Organization receives donated services from a variety of 
unpaid volunteers who assist in fund raising. No amounts 
have been recognized in the accompanying statement of activ
ities because the criteria for recognition of such volunteer 
effort under SFAS No. 116 has not been satisfied. 

Donated Assets 

Donated marketable securities and other noncash donations 
are recorded as contributions at their estimated fair values as 
of the date of donation. Donated property and equipment is 
recorded at estimated fair value at the date of donation. 
There was no donated property or equipment during 2005. 

Allocation Expenses 

The costs of performing the Organizations' various activities 
have been summarized on a functional basis in the accompa
nying combined statement of activities. Certain occupancy 
costs have been allocated among the activities benefited. 

Prepaids and Other Assets 

Prepaids and other assets consist primarily of work-in-process 
costs relating to various publications that have not yet been 
released for distribution. Once the publication is complete 
and ready for its intended use, the costs are amortized over 
the life of the publications, usually between two to three 
years. Additionally, expenditures which relate to programs for 
the next fiscal year are reported as a prepaid asset and are 
expensed during the next year as the related program function 
takes place. 

Use of Estimates 

The preparation of financial statements in conformity with 
accounting principles generally accepted in the United States 
requires management to make estimates and assumptions that 
affect the reported amounts of assets and liabilities and dis
closure of contingent assets and liabilities at the date of the 
financial statements and the reported amounts of revenues 
and expenses during the reporting period. Actual results 
could differ from those estimates. 

Income Taxes 

American Welding Society, Inc. and AWS Foundation are not-
for-profit corporations are exempt from federal income taxes 
under Section 501(c)(3) ofthe Internal Revenue Code. The 
Organizations are taxed on unrelated business income. There 
was no unrelated business income during the year ended May 
31, 2005. 

Reclassifica tions 

Certain items included in the 2004 combining financial state
ments have been reclassified to conform with the presentation 
in the 2005 combining financial statements. 

NOTE 2. PLEDGES RECEIVABLE 

Unconditional promises are expected to be realized 
as follows: 

In one year or less 
Between one and five years 
More than five years 

$ 14,500 
25,500 
5,500 

$ 45,500 

Pledges receivable in the amount of $32,500 as of May 31, 2005 
are restricted for awards and scholarships. Management 
believes that all pledges are fully collectible and, therefore 
has not recorded an allowance for collection losses. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS MAY 3 1 , 2005 

NOTE 3. INVESTMENTS 

Investments, which are comprised entirely of mutual funds, 
are presented in the combining financial statements at their 
fair market values and consist of the following at May 31, 
2005: 

statement of activities. The Organizations, through their 
investment advisor, monitors the Organizations' investments 
and the risks associated on a regular basis, which the 
Organizations believe minimizes these risks. 

Vanguard Investments 
High-Yield Corporate Fund 
Intermediate-Term Corporate Fund 
Long-Term Bond Index Fund 
Short-Term Bond Index Fund 
Short-Term Corporate Fund 
Explorer Fund 
Total Stock Market Index Fund 
Strategic Equity Fund 
Total International Stock Index Fund 
U.S. Growth Fund 
Windsor II Fund 

Reserve Fund Investments 

Vanguard Investments 
Prime Money Market Fund 
VBS Stock Holdings 
High-Yield Corporate Fund 
Intermediate-Term Bond Index Fund 
Long-Term Bond Index Fund 
Short-Term Bond Index Fund 
Intermediate-Term Corporate Fund 
Short-Term Corporate Fund 
Explorer Fund 
Total Stock Market Index Fund 
Strategic Equity Fund 
Total International Stock Index Fund 
U.S. Growth Fund 
Windsor II Fund 
Less: Section Fund Investments 

AWS Foundation Investments 
Total Investments 

$ 304,155 
682,676 
345,358 
364,576 
455,748 
193,357 

1,281,273 
193,519 
637,250 
448,433 
447,169 

5,353,514 

14,252 
7,296 

327,519 
346,411 
386,483 
394,617 
462,458 
454,540 
140,656 

1,104,922 
143,697 
215,562 
375,465 
385,116 

(1,220,100) 
3,538,894 

$ 8,892,408 

Investment income consisted of the following for the year 
ended May 31, 2005: 

Interest and dividends 

Reserve Fund 

a 
Net realized and unrealized 

gains on investments 
$ 

125,600 

281,475 
407,075 

AWS Foundation 

S 

$ 

82,336 

198,589 
280,925 

NOTE 4. PROPERTY AND EQUIPMENT 

Land 
Building and improvements 
Furniture and equipment 

Less accumulated depreciation 

816,726 
4,501,280 
4,051,812 
9,369,818 
6,745,889 
2,623,929 

Risks and Uncertainties 

Depreciation expense was $216,215 for the year ended 
May 31, 2005. 

NOTE 5. TEMPORARILY RESTRICTED NET ASSETS 

Net assets of the AWS Foundation in the amount of 
$1,805,137 as of May 31, 2005, are restricted for awards and 
scholarships. Net assets of $151,577 were released from 
donor restrictions by granting awards and scholarships. 

NOTE 6. PERMANENTLY RESTRICTED NET ASSETS 

Net assets in the amount of $2,578,444 as of May 31, 2005, 
are permanently restricted endowments which are to pro
vide a source of funds predominantly for educational, 
research and other charitable purposes. 

NOTE 7. BOARD APPROVED PROGRAMS 

American Welding Society, Inc's Board of Directors periodi
cally approves expenditures for special programs designed, 
among other things, to further the development and public 
awareness of welding technology, education and standards. 
For the year ended May 31, 2005, such special program 
expenses amounted to $55,130. 

NOTE 8. COMMITMENTS AND CONTINGENCIES 

Deferred Compensation Plan 

American Welding Society, Inc's former Executive 
Director was employed under the terms of an employment 
contract. The contract provided for base compensation 
and bonuses at the discretion of the Board of Directors as 
well as severance compensation under certain circum
stances. Additionally, the contract addresses post-separa
tion benefits. 

The Organizations have investments in mutual funds that are 
exposed to various risks, such as interest rate, market and 
credit risk. Due to the level of risk associated with certain 
investment securities and the level of uncertainty related to 
changes in the value of investment securities, it is at least rea
sonably possible that changes in risks in the near term would 
materially affect balances and the amounts reported in the 
combining statement of financial position and combining 

In 2002, the Organizations elected not to renew the con
tract, and therefore the former Executive Director's 
employment with the Organizations ended. Pursuant to 
the former Executive Director's employment contract, he 
is claiming certain deferred compensation and employ
ment benefits. On August 21, 2003, the former Executive 
Director filed a demand for arbitration. 
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AMERICAN WELDING SOCIETY, INC. AND AWS FOUNDATION 
NOTES TO COMBINING FINANCIAL STATEMENTS MAY 31 , 2005 

NOTE 8. COMMITMENTS AND CONTINGENCIES (Continued) 

Deferred Compensation Plan (Continued) 

The Organizations have engaged legal counsel and are vig
orously defending this claim and believe that such is with
out merit. The Organizations have accrued approximately 
$468,000 as their best estimate of the contingent liability 
associated with the former Executive Director's claim. 
Currently, the outcome of the case cannot be determined. 

Litigation 

The Organizations are exposed to various asserted and 
unassorted potential claims encountered in the normal 
course of business. In the opinion of management, the res
olution of these matters will not have a material adverse 
effect on the Organizations' financial position or results of 
operations. 

Various claims and lawsuits incidental to the Organizations' 
operations are pending against the Organizations. Although 
the outcome of these claims and lawsuits are not presently 
determinable in the opinion of the Organizations' counsel 
and management, any claims or lawsuits not covered by 
insurance would not have a material adverse effect on the 
financial condition of the Organizations. 

Royalty Agreement 

During 2001, American Welding Society, Inc. (the 
"Organization") entered into a Copyright License 
Agreement with Information Handling Services ("IHS"), 
whereby IHS has been given rights to duplicate, package, 
facsimile transmit, promote, distribute, sell or lease the 
Organization's standards and technical publications. The 
term of the agreement is for sixty months and commenced 
on January 1, 2001. IHS guarantees the Organization that 
the total royalty payments to the Organization will equal 
or exceed minimum amounts of $1,300,000 for each of the 
upcoming years. The guarantee is contingent upon the 
Organization not entering into any other agreements with 
third parties that will adversely affect the economics of 
the agreement. The Organization will continue to produce 
new and revised publications and will continue to release 
these publications periodically as indicated, and the list 
price will be no less than the prices as indicated in the 
Organization's catalog. Under the terms of this agreement 
the Organization earned approximately $1,300,000 during 
the year ended May 31, 2005. 

NOTE 9. RELATED PARTY TRANSACTIONS 

AWS Foundation administers investments on behalf of cer
tain affiliated sections. The investments aggregated 
$1,220,100 at May 31, 2005 and are not included in the com
bining financial statements. 

The American Welding Society has loaned monies to a num
ber of employees at the Society. Generally, the loans bear 
interest at 8% per annum and are repaid via monthly payroll 

deductions. The repayment terms range from less than a 
year to five years. The loans are not collateralized. The bal
ance outstanding at May 31, 2005 was approximately $3,700 
and is reported with the financial statement caption 
"Deposits and Other Receivables". 

NOTE 10. EMPLOYEE BENEFIT PLAN 

The Organizations have a simplified employee pension plan 
for all full-time employees. Full-time employees are eligible 
for participation in the plan the first day of the month after 
they are employed. The Organizations will contribute a max
imum of 4% of the employees' base salary. 2% of the employ
ees' contribution is a 50% match of the employees' contribu
tion. The Organization made contributions totaling approxi
mately $187,000 during the year ended May 31, 2005. 
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AWS FELLOWSHIPS 

To: Professors Engaged in Joining Research 

Subject: Request for Proposals for AWS Fellowships for the 2006-07 Academic Year 

The American Welding Society (AWS) seeks to foster university research in joining and to recognize outstanding faculty 
and student talent. We are again requesting your proposals for consideration by AWS. 

It is expected that the winning researchers will take advantage of the opportunity to work with industry committees 
interested in the research topics and report work in progress. 

Please note, there are important changes in the schedule which you must follow in order to enable the awards to be 
made in a timely fashion. Proposals must be received at American Welding Society by January 20, 2006. New AWS 
Fellowships will be announced at the AWS Annual Meeting. October 31 - November 2, 2006. 

THE AWARDS 

The Fellowships or Grants are to be in amounts of up to $25,000 per year. A maximum of six students are funded for a 
period of up to three years of research at any one time. However, progress reports and requests for renewal must be submitted 
for the second and third years. Renewal by AWS will be contingent on demonstration of reasonable progress in the research or 
in graduate studies. 

The AWS Fellowship is awarded to the student for graduate research toward a Masters or Ph.D Degree under a 
sponsoring professor at a North American University. The qualifications of the Graduate Student are key elements to be 
considered in the award. The academic credentials, plans and research history (if any) of the student should be provided. 
The student must prepare the proposal for the AWS Fellowship. However, the proposal must be under the auspices of 
a professor and accompanied by one or more letters of recommendation from the sponsoring professor or others acquainted 
with the student's technical capabilities. Topics for the AWS Fellowship may span the full range of the joining industry. Should 
the student selected by AWS be unable to accept the Fellowship or continue with the research at any time during the period 
of the award, the award will be forfeited and no (further) funding provided by AWS. The bulk of AWS funding should be for 
student support. AWS reserves the right not to make awards in the event that its Committee finds all candidates unsatisfactory. 

DETAILS 

The Proposal should include: 

1. Executive Summary 
2. Annualized Breakdown of Funding Required and Purpose of Funds (Student Salary, Tuition, etc.) 
3. Matching Funding or Other Support for Intended Research 
4. Duration of Project 
5. Statement of Problem and Objectives 
6. Current Status of Relevant Research 
7. Technical Plan of Action 
8. Qualifications of Researchers 
9. Pertinent Literature References and Related Publications 
10. Special Equipment Required and Availability 
11. Statement of Critical Issues Which Will Influence Success or Failure of Research 

In addition, the proposal must include: 

1. Student's Academic History, Resume and Transcript 
2. Recommendation(s) Indicating Qualifications for Research 
3. Brief Section or Commentary on Importance of Research to the Welding Community and to AWS, 

Including Technical Merit, National Need, Long Term Benefits, etc. 
4. Statement Regarding Probability of Success 

The technical portion of the Proposal should be about ten typewritten pages; maximum pages for the Proposal should be thirty 
typewritten pages. Proposal should be sent electronically by January 20, 2006, to: 

Gricelda Manalich (gricelda@aws.org) 
Executive Assistant, Board Services/I IW 
American Welding Society 
550 N.W. LeJeune Rd., Miami, FL 33126 

Yours sincerely, 

Ray W. Shook 
Executive Director 
American Welding Society 
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General rules of thumb to 
follow for welding on 
inservice 

Welding onto an in-service pipeline allows 
cost-effective installation of branch connections 
(hot taps) and repair sleeves by avoiding the loss 
of pipeline throughput and contents. When weld
ing onto an in-service pipeline, there are two pri
mary concerns that need to be considered. The 
first is for welder safety during welding, since 
there is a risk of the welding arc causing the pipe 
wall to be penetrated allowing the contents to es
cape. The second concern is for the integrity of 
the pipeline following welding, since welds made 
in-service cool at an accelerated rate because the 
flowing contents remove heat from the pipe wall. 
These welds, therefore, are likely to have hard 
heat-affected zones (HAZ) and a subsequent 
susceptibility to hydrogen cracking. Fig. I — Typical blowout on 0.125-in.- (3.2-mm-) thick pipe. 

W. A. BRUCE is a Technology Leader at Edison Welding Institute in Columbus, Ohio. Based on a paper published in Proceedings WTIA 
International Pipeline Integrity Conference, Welding Technology Institute of Australia, Wolloongong, Australia, March 7-9, 2005. 
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Fig. 2 — Typical hydrogen crack at toe of fillet weld of full-
encirclement sleeve. 

Fig. 3 — Type B full-encirclement repair sleeve. 

Background 

A blowout will occur when welding onto a pressurized pipe if 
the unmelted area beneath the weld pool has insufficient strength 
to contain the internal pressure of the pipe. An illustration of a 
typical blowout is shown in Fig. 1. A blowout typically results in 
a small pinhole in the bottom of what was the weld pool. The risk 
of blowout increases as the pipe wall thickness decreases and the 
weld penetration increases. 

Welds made onto in-service pipelines cool at an accelerated 
rate as the result of the ability of the flowing contents to remove 
heat from the pipe wall. These accelerated cooling rates promote 
the formation of hard weld microstructures that are susceptible 
to hydrogen cracking. An illustration of a typical hydrogen crack 
is shown in Fig. 2. Hydrogen cracks typically occur at areas of 
stress concentration, such as at the weld toe or at the root of the 
weld. Hydrogen cracking requires that three primary, independ
ent conditions be satisfied simultaneously. These conditions are 
as follows: 

Hydrogen in the weld. All arc welding processes introduce hy
drogen into the weld to some extent. Hydrogen can originate 
from moisture in electrode coatings, in the atmosphere (humid
ity), or on the pipe surface (condensation). Hydrogen can also 
originate from hydrocarbons, grease, or other organic contami
nants on the pipe or on the welding consumables. 

Susceptible weld microstructure. In general, hard HAZ mi
crostructures are most susceptible to hydrogen cracking. Such 
microstructures are promoted by steel that has a high carbon-
equivalent (CE) value and by rapid weld cooling rates. Weld cool
ing rates are determined by welding heat input and pipeline op
erating conditions. Operating conditions that influence weld cool
ing rates include product type, flow rates, ambient temperatures, 
and pipe wall thickness. Weld metal microstructures can also be 
susceptible to hydrogen cracking. 

Tensile stresses acting on the weld. Tensile stresses can either 
bc applied or residual. Applied stresses can result from move
ment of a pipeline due to soil settlement. Residual stresses arise 
from the restraint of the welded connection and strains imposed 
by the contraction of the weld on cooling. 

A Simplified Approach 

Some general rules of thumb are provided below that can be 
applied on an individual company basis for simplifying hot tap 
and repair sleeve welding. 

1) If the failure pressure of a corrosion defect exceeds a pres
sure corresponding to 100% of the specified minimum yield 
strength, then there is no reason to perform a repair. If it isn't 
broken, don't fix it. 

2) For repair of external corrosion using full-encirclement re
pair sleeves, or for full-encirclement reinforcement of branch 
connections, it is not necessary to weld the ends. The best way to 
avoid welding problems is to avoid welding. 

3) For in-service welds that do contact the carrier pipe, it is 
generally not necessary to consider the risk of blowout if the pipe 
wall is 0.250 in. (6.4 mm) or thicker. For welding onto thinner in-
service pipelines, simple guidelines can be developed that enable 
field personnel to determine safe welding parameters for a wide 
range of applications. 

4) The first line of protection against hydrogen cracking for 
in-service welds that do contact the carrier pipe should be to 
strictly limit the amount of hydrogen that enters the weld. 

5) For additional protection against hydrogen cracking, sev
eral procedures can be developed that vary in complexity, and 
then a simple guideline can be developed that allows the least 
complex procedure to be selected for a given application. 

Assessment Prior to Repair 

Upon detection of a corroded area, the first question that 
should be asked is "Is repair required at all?" Repair, particu
larly by welding, can often lead to a less desirable situation than 
the situation being addressed. The predominant corrosion dam
age assessment methods used in the pipeline industry are the 
ASME B31G criteria (Ref. 1). The use of these criteria involves 
measuring the depth and longitudinal extent of the corroded area 
and estimating the remaining strength of the pipeline using an 
empirically derived formula or a table based on this formula. 

The B31G criteria, while having served the pipeline industry 
well, is known to be overly conservative in some cases. A semi-
empirical evolution of the B31G criteria has been developed and 
incorporated into a computer program called RSTRENG (Ref. 2) 
which allows more accurate assessments of remaining strength pro
vided that accurate measurements ofthe corroded area are made. 

If the failure pressure of a corrosion defect exceeds a pres
sure corresponding to 100% of the specified minimum yield 
strength, then there is no reason to perform a repair. The use of 
the B31G, RSTRENG, and other methods for assessing external 
corrosion damage on pipelines has allowed pipeline operators to 
avoid many unnecessary repairs and cut-outs. 
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F/g. 4 — Stub-on branch prior to reinforcement. 
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Fig. 5 — Example of simplified blowout prediction guideline — 
methane gas at 600 lb/in.2; maximum-allowable heat input to pre
vent blowout using low-hydrogen EXX18-type electrodes as a func
tion of flow rate for various pipe wall thicknesses. 

Full-Encirclement Repair Sleeves and Branch 
Reinforcements 

To prevent an area of corrosion damage from causing a 
pipeline to rupture, the area containing the damage must be re
inforced to prevent the pipeline from bulging. The predominant 
method of reinforcing corrosion damage in cross-country 
pipelines is to install a full-encirclement repair sleeve. There are 
two basic types of full-encirclement repair sleeves: Type A and 
Type B. Type A sleeves are for repair of external corrosion only. 
It is not necessary to weld the ends of Type A sleeves to the 
pipeline to prevent bulging. The longitudinal welds provide the 
necessary reinforcement. Some companies, however, often weld 
the ends to the pipeline to prevent further corrosion, which can 
also be accomplished using an effective coating system. Type B 
sleeves (Fig. 3) are for repair of leaking defects or defects that 
will eventually leak (e.g., internal corrosion). Therefore, the ends 
of Type B sleeves must be welded to the pipeline to contain the 
pressure. 

There are several basic types of branch connections that are 
used for hot tapping: stub-on branches with added reinforce
ment, pressure-containing encirclement tees, and integrally rein
forced fittings (e.g., Weldolets). For stub-on branches with added 
reinforcement (Fig. 4), the weld between the branch and the 
pipeline is the pressure boundary. Depending on the design of 
the branch connection, additional material is often required to 
compensate for the opening that is created by the hot tap cutting 
tool. If this reinforcement is in the form of a full encirclement, it 
is not necessary to weld the ends of the reinforcement to the 
pipeline. The longitudinal welds provide the necessary reinforce
ment. Some companies often weld the ends of the reinforcement 
to the pipeline, however, to prevent corrosion. For pressure-
containing encirclement tees, the ends must be welded to the 
pipeline to contain the pressure. 

Preventing Blowout 

A well-established rule of thumb indicates that penetrating 
the pipe wall with the welding arc (i.e., blowing out) is unlikely if 
the wall thickness is 0.250 in. (6.4 mm) or greater, provided that 
low-hydrogen electrodes and normal welding practices are used 
(Ref. 3). This rule of thumb seems to have been lost by some 
companies, who have requirements for maintaining flow and/or 

reducing pressure even when the wall thickness is 0.250 in. (6.4 
mm) or greater. If the wall thickness is 0.250 in. (6.4 mm) or 
greater, the primary in-service welding concern should be for hy
drogen cracking and not for blowout. 

If the wall thickness is less than 0.250 in. (6.4 mm), there may 
be a need to take special precautions to minimize the risk of 
blowout. These precautions include minimizing the penetration 
of the arc into the pipe wall by using small-diameter, low-hydro
gen electrodes and a procedure that limits heat input. 

The most useful tool for evaluating the risk of blowout is ther
mal analysis computer modeling using either the Battelle model 
(Refs. 4, 5) or the PRCI model (Ref. 6). Guidelines based on 
thermal-mechanical modeling results are also available from 
CRC-WS (Ref. 7). These computer models predict inside surface 
temperatures, which must be kept below 1800°F (982°C) to min
imize the risk of blowout, as a function of the welding parame
ters (current, voltage, and travel speed), geometric parameters 
(wall thickness, etc.), and the operating conditions (contents, 
pressure, flow rate, etc.). The risk of blowout for a given applica
tion can be evaluated, or the limiting welding parameters for a 
given set of operating conditions can be determined. 

While the PRCI model is fairly user friendly, the Battelle 
model requires some experience to operate, and neither is al
ways accessible to field personnel. Simplified guidelines can be 
developed using thermal analysis modeling that enable field per
sonnel to evaluate blowout risk for a wide range of routine ap
plications. To do this, iterative thermal analysis modeling runs 
can be made to develop heat input limits [i.e., limits to prevent 
inside surface temperatures in excess of 1800°F (982°C)] for a 
variety of wall thicknesses and pipeline flow parameters. A se
ries of graphs can be produced showing the maximum-allowable 
heat input as a function of flow conditions for various pipe wall 
thicknesses. An example of this is shown for methane gas at 600 
lb/in.2(4.1MPa)inFig. 5. 

There are several common misconceptions pertaining to op
erating practices required to prevent blowout. One is that some 
level of flow must always be maintained to prevent blowout and 
another is that the operating pressure must always be reduced. 
While maintaining flow does result in lower inside surface tem
peratures, it can be shown that inside surface temperatures are 
often less than 1800°F due to the thermal mass of the pipe wall 
itself and the thermal properties of the contents, even at little or 
no flow. While a pressure reduction may be justified to prevent 
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Fig. 6 — Setup for procedure qualification under simulated in-
service conditions. 

Fig. 7—Demonstration weld showing temper bead sequence. 

a defect from rupturing during the installation of a full-
encirclement sleeve on the basis of protecting the repair crew, 
previous work concluded that stress level in the pipe wall has a 
relatively small effect on the risk of blowout (Ref. 3). The rea
son for this is that the size of the area heated by the welding arc 
is small and the stress in the pipe wall can redistribute itself around 
the heated area, as it does around a small corrosion pit. Pressure 
reductions are, therefore, relatively ineffective at preventing 
blowout and are often unnecessary. 

Preventing Hydrogen Cracking 

To prevent hydrogen cracking, at least one of the three con
ditions necessary for its occurrence must be eliminated or re
duced to below a threshold level. A significant amount of resid
ual tensile stress acting on the weld cannot be avoided and must 
always be assumed. The first step taken by many companies to
ward avoiding hydrogen cracking in welds made onto in-service 
pipelines is to minimize the hydrogen level by using low-hydro
gen electrodes or a low-hydrogen welding process. As added as
surance against hydrogen cracking, since low hydrogen levels 
cannot always be guaranteed, many companies have developed 
and follow procedures that minimize the formation of crack-
susceptible microstructures. 

Much of the recent research and development work has been 
directed at predicting weld cooling rates, or more specifically, at 
predicting the required heat input to prevent the formation of crack-
susceptible microstructures. Attention to this may have obscured 
the most important aspect of preventing hydrogen cracking, which 
is limiting the amount of hydrogen that enters the weld. The re
sults of recent work show that close control of hydrogen level al
lows HAZ hardness in excess of 350 HV to be tolerated (Ref. 8). 

Control of Weld Hydrogen Levels 

The importance of controlling hydrogen levels for welds made 
onto in-service pipelines is well established. Storage and han
dling of low-hydrogen electrodes is an inexact science at best, 
however, even though general guidelines for their use are avail
able (Refs. 9-12). The hydrogen level of welds made using low-
hydrogen electrodes can vary widely depending on a range of fac
tors. These include the manufacturer, classification/supplemen
tal designation, packaging, storage conditions, handling, atmos

pheric exposure, and drying/reconditioning practices. 
Many of the potential problems associated with minimizing hy

drogen levels for welds on in-service pipelines can be addressed at 
the electrode procurement stage. Supplementary designators are 
now available that allow a specific maximum-allowable hydrogen 
level to be specified. In AWS A5.1 (Ref. 13), these designators are 
H4, H8, and H16, where H indicates hydrogen and 4, 8, and 16 
refer to the average maximum-allowable hydrogen level in mL/100 
g in the "as-received" condition. In other parts of the world, a sim
ilar system is used although the hydrogen levels are H5, H10, and 
H15. In addition, AWS has introduced an R designator that allows 
a moisture-resistant coating to be specified. The R designator in
dicates that the electrodes have passed an absorbed moisture test 
after exposure to an environment of 80°F (26.7°C) and 80% rela
tive humidity for a period of not less than 9 h. Electrodes that meet 
this requirement have coating moisture limits that are lower than 
their nonmoisture-resistant counterparts. 

For in-service welding applications, operators should consider 
specifying electrodes with the H4R designator. These are becom
ing more common and, while there may be a price premium, it is 
negligible compared to the cost for remedial action that would 
be required following the discovery or failure of an in-service 
weld with hydrogen cracks. 

For in-service welding applications, the use of electrodes that 
are packaged in hermetically sealed cans (i.e., appropriate for use 
in the as-received condition) would seem to be preferable. If elec
trodes packaged in cardboard cartons are used, care must be taken 
to ensure that drying is not required by the manufacturer prior to 
their use in the as-received condition. If the electrodes are intended 
to be used in the as-received condition and they are packaged in 
plastic-sealed cardboard containers, care should be taken to en
sure that the plastic wrap is not damaged. If drying is required, care 
must be taken to ensure that the drying is carried out properly. 

For in-service welding applications, it may be advantageous 
to purchase and use low-hydrogen electrodes in smaller quanti
ties [e.g., 10-lb (4.5-kg) cans]. This is particularly true for smaller 
jobs (e.g., small-diameter lines) where it would be difficult to use 
an entire 50-lb (22.7-kg) can. However, there is a price premium 
for this type of packaging. 

Development and Qualification of Procedures 

Thermal analysis models are useful for determining welding 
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parameters that minimize the formation of crack-susceptible mi
crostructures for specific applications, but their use is not always 
necessary. In fact, even if thermal analysis models are used, a 
welding procedure should be qualified under simulated in-
service conditions to demonstrate that the predicted parameters 
are practical under field conditions and that sound, crack-free 
welds are produced. 

Simple methods have been developed for establishing proce
dure qualification conditions that simulate the thermal condi
tions experienced when welding onto an actual in-service pipeline 
(i.e., that result in realistic weld cooling rates and solidification 
characteristics). Filling a pipe section with water and letting water 
flow through the pipe section while the procedure qualification 
welds are deposited (Fig. 6) has been shown to be more severe 
with respect to the resulting weld cooling rates than with most 
hydrocarbon liquids and high-pressure gases (Ref. 14). A water 
flow rate that is attainable from a garden hose [e.g., 10 gal/min 
(37.8 L/min)] is sufficient. The thermal conductivity of water 
more than compensates for the lack of a representative flow rate. 

A standard set of procedures can be qualified that cover a 
range of conditions. Then, simple guidelines can be developed 
so that the simplest procedure can be selected for a specific ap
plication. The results of previous work (Ref. 15) indicate that, 
provided that hydrogen levels are closely controlled, under worst-
case conditions (flowing water), a procedure that relies on a heat 
input of at least 25 kJ/in. (1.0 kJ/mm) is suitable for pipe materi
als with CE]iW up to 0.35. A procedure that relies on a heat input 
of at least 40 kJ/in. (1.6 kJ/mm) is suitable for pipe materials with 
CE|]W up to 0.42. A procedure that relies on a properly devel
oped temper bead deposition sequence (Fig. 7) is suitable for 
pipe materials with CE I [ W up to 0.50. Temper bead procedures 
are also useful for welding onto thin-wall pipe where the use of 
a high heat input level represents a risk of blowout. These three 
procedures cover a wide range of conditions. There may be some 
conservatism associated with this approach, as not all in-service 
welds cool as quickly as welds made using flowing water. 

Prove It Yourself 

Procedure qualification under worst-case simulated condi
tions can be used to prove that the use of a given set of welding 
parameters (e.g., a given heat input level) is capable of produc
ing sound crack-free welds. Several other demonstrations have 
been developed over the years that can be used to illustrate other 
aspects that are important for in-service welding. Two of these 
are described below. 

Blowout Demonstration 

It is often difficult to convince welders, who have a vested in
terest in personal safety, that the use of high heat input levels is 
an appropriate approach to in-service welding. This demonstra
tion is intended to illustrate, under controlled conditions, what it 
takes to produce a blowout and what happens when it does occur. 

The following equipment and supplies are required for the 
demonstration: 

• Several sections of smaller-diameter pipe with end caps 
welded on. Wall thickness should range from 0.125 to 0.250 in. 
(3.2 to 6.4 mm). End caps should have fittings that allow for pres-
surization with nitrogen gas. 

• Nitrogen gas cylinder with regulator, hoses, and fittings. 
• Low-hydrogen electrodes (e.g., E 7018), M:-in. (2.4-mm) di

ameter. 
• Welding machine and related equipment (chipping ham

mer, wire brush, etc.) required to make bead-on-pipe welds. 
Use the procedure outlined as follows: 
• Pressurize 0.250-in.- (6.4-mm-) thick pipe section with 

nitrogen gas. 

• Deposit bead-on-pipe welds. Increase heat input (i.e., de
crease travel speed) until blowout occurs. (Note: blowout re
sults in expulsion of the weld pool — take appropriate safety 
precautions.) 

• Repeat with thinner pipe sections. 
This demonstration is intended to show that 1) blowout is un

likely if the wall thickness is 0.250 in. (6.4 mm) or greater, 2) the 
risk of blowout is greater as wall thickness decreases, and 3) when 
a blowout does occur, it results in a small pinhole in the bottom 
of what was the weld pool (i.e., does not tend to be a catastrophic 
event). Variations to this demonstration include the use of a range 
of electrode diameters (for a given heat input, the risk of blowout 
is greater at higher current levels), the use of cellulosic-coated 
electrodes (cellulosic-coated electrodes penetrate more deeply 
than low-hydrogen electrodes), and the use of water-filled, pres
surized pipe sections (the risk of blowout is reduced when heat 
is removed by the contents). 

Hydrogen Diffusion Demonstration 

Welders often do not have an appreciation for the proper han
dling and use of low-hydrogen electrodes. It is difficult to visual
ize that hydrogen, which is normally thought of as a gas, can be
come trapped in steel, which is a solid. This demonstration is in
tended to provide a visualization of this. 

The following equipment and supplies are required for the 
demonstration: 

• Four clear, flat-bottom containers (Pyrex™ beakers) ap
proximately 5-in. (125-mm) diameter 

• Four 1-pint (0.5-L) containers of mineral oil 
• Hot plate capable of heating mineral oil to 250°F (120°C) 
• Thermometer 
• Scissor-type tongs or long-nose pliers 
• Bucket of ice water 
• Paper towels 
• Approximately six 4-in.- (100-mm-) long pieces of Vi to 1-in. 

(12.7- to 25-mm) bar stock 
• Cellulosic-coated (e.g., E6010) and low-hydrogen (e.g., 

E7018) electrodes, either V«- or K:-in. (2.4- or 3.2-mm) diameter. 
Both types should be the same diameter. 

• Welding machine and related equipment (chipping ham
mer, wire brush, etc.) required to make bead-on-plate welds on 
bar stock. 

Follow the procedure outlined below: 
• Wrap several low-hydrogen electrodes in a wet paper towel. 
• Fill each beaker with approximately 2 in. (50 mm) of min

eral oil. Heat one beaker of mineral oil to 200° to 250°F (100° to 
120°C). 

• Make 3-in.- (75-mm-) long weld on bar stock using prop
erly-handled low-hydrogen electrode. Immediately quench in ice 
water. Clean with wire brush and dry with paper towel. Immerse 
in mineral oil. 

• Repeat with cellulosic-coated electrode. 
• Repeat with damp low-hydrogen electrode. 
• Repeat with cellulosic-coated electrode and immerse in hot 

mineral oil. (Note: exercise caution when heating mineral oil and 
make sure welded bar stock is dry prior to immersion.) 

This demonstration is intended to show that hydrogen does 
diffuse from completed welds, different amounts of hydrogen 
are produced depending on the type of electrode used and how 
it is treated (i.e., they must be treated properly to ensure low 
hydrogen levels result), and temperatures higher than ambient 
allow hydrogen to diffuse away more quickly. 

Summary and Conclusions 

While much research and development directed at address-
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ing the concerns for welding onto in-service pipelines has taken 
place over the past two decades, the results of this work should 
not obscure some of the general rules of t humb that have been 
developed. 

1) If it isn't broken, don't fix it. If the failure pressure of a cor
rosion defect exceeds a pressure corresponding to 100% of the 
specified minimum yield strength, then there is no reason to per
form a repair. 

2) T h e best way to avoid welding problems is to avoid weld
ing. For repair of external corrosion using full-encirclement re
pair sleeves, or for ful l-encirclement re inforcement of branch 
connections, it is not necessary to weld the ends. 

3) For in-service welds that do contact the carrier pipe, blowout 
is unlikely if the pipe wall is 0.250 in. (6.4 mm) or thicker, p ro 
vided that low-hydrogen electrodes and normal welding practice 
is used. 

4) T h e first line of protect ion against hydrogen cracking for 
in-service welds that do contact the carr ier pipe should be to 
strictly limit the amount of hydrogen that enters the weld. Low-
hydrogen e lec t rodes with the H 4 R supplementa l designator , 
packaged in small-quantity, hermetically sealed cans are ideally 
suited for in-service welding. 

5) For additional protection against hydrogen cracking, a small 
n u m b e r of p rocedure s (as few as th ree) can be developed that 
cover a wide range of applications. 

The use of these general rules of thumb will allow in-service 
welding to be carried out in a safe and cost-effective manner . In 
addition to procedure qualification, the demonstrat ions that are 
descr ibed above can be used to i l lustrate impor tan t aspects of 
in-service we ld ing .^ 
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What Can We Do 
about Our Ailing 

Bridges? 
Automation of fabrication 

processes may be the key to 

faster, more cost-effective 

replacement of structurally 

deficient or obsolete steel 

bridges 

BY TOM SIEWERT, KRISHNA VERMA, 
AND STUART CHEN 

The December 2004 National Bridge 
Inventory compiled by the Federal 
Highway Administration (FHWA) 

shows 26.7% of the nation's 593,885 
bridges are structurally deficient or func
tionally obsolete (Ref. 1). The deficient 
bridges are handling today's traffic safely, 
and most do not need to be replaced or 
rehabilitated immediately, but they will 
need attention at some point. 

The nation will never have the funds 
for all the needed work, but the Safe, 
Accountable, Flexible Efficient 
Transportation Equity Act: A Legacy for 
Users, approved on August 10, 2005, au
thorized $21.6 billion (FY 2005-2009) for 
the federal bridge program. With the 

available funds at the federal, state, and 
local levels, officials will be able to under
take thousands of bridge replacement and 
rehabilitation projects each year. 

In developing these projects, officials 
will want to minimize the detours and de
lays that increase the cost to motorists in 
inconvenience, fuel, and time. Especially 
in the case of fire engines, ambulances, 
and other emergency vehicles, the prob
lem goes beyond simple economic cost or 
inconvenience. However, we are increas
ingly finding that it is possible to reduce 
the time these projects take and the costs 
associated with the inevitable disruption 
during the construction period. 

A committee of the National Research 

Both the bridge over the Muitzes Kill in New 
York (top photo), part ofthe NYS Thruway 
(T90), and the Ford City Bridge in Pennsyl
vania (bottom photo) were manufactured 
from 70W steel manufactured by Mittal 
Steel USA. 

Council has looked at the competing needs 
in our infrastructure (such as dams and 

TOM SIEWERT is with National Institute of Standards and Technology (NIST), Materials Reliability Div., Boulder, Colo. 
KRISHNA VERMA is Principal Bridge Engineer, Federal Highway Administration, U.S. Department of Transportation, Washington, D.C. 
STUART CHEN is with State University of New York-Buffalo, Buffalo, N.Y. 
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CAD drawing tools are being applied to 
bridge design and fabrication. 

roads) and has concluded that we need to 
rethink our approach (Ref. 2). The com
mittee's report states, "There is an urgent 
need to rebuild America, but the cost is 
prohibitive if this is not done intelli
gently...The nation must strive for intelli
gent renewal, a process that uses limited 
resources in a cost-effective manner. This 
calls for adapting existing knowledge to 
the tasks at hand and developing new sci
entific and engineering knowledge." 

Such a process is underway for bridges, 
as illustrated by recent advances in au
tomation for replacing steel bridges. 

In 1999, the FWHA's Office of Bridge 
Technology reported that the United 
States has nearly 198,000 steel bridges, 
but that only about 1600 new steel bridges 
were built that year (Ref. 3). To identify 
efficiencies inherent in automation that 
might significantly reduce the costs of 
these bridges, or allow more bridges to be 
constructed for the same money, the 
Office of Bridge Technology led a team to 
review innovations for fabricating and 
erecting steel bridges in other countries. 
This team of experts identified a number 
of areas of automation that seemed ap
propriate for steel bridge applications in 
this country. 

To develop a more detailed plan, the 
FHWA brought together organizations 
that wanted to support this effort by plan
ning a workshop. That team held a three-
day workshop in 2001 at the Edison 
Welding Institute (EWI) in Columbus, 
Ohio (Ref. 3). That workshop was spon
sored by FHWA and the National Steel 
Bridge Alliance (a cooperative effort to 
improve steel bridge design and construc
tion, and a part of the American Institute 
of Steel Construction). The American 
Association of State Highway and 
Transportation Officials (AASHTO), 
EWI, and the National Institute of 
Standards and Technology (NIST) were 
cosponsors. 

Fifty-three experts from England, 
Germany, Japan, and the United States 
attended the workshop. They represented 
bridge fabricators, erectors, consulting en
gineers, welding engineers, government 
officials, and academicians. During the 
first day, participants learned about the 

1999 fact-finding tour, and the technol
ogy that might be applied to bridge fabri
cations. The second and third days were 
spent in brainstorming sessions and de
veloping consensus on action plans. Four 
breakout sessions were held, covering the 
following areas: 
• Computer-generated drawings 
• Standardized specifications 
• Standardized design details that are 

amenable to automation 
• The benefits of automation. 

Results of the Brainstorming 
Sessions 

Each session identified objectives, re
sources, obstacles, payoffs, and tasks (in 
the short, medium, and long term). The 
entire workshop reconvened to hear re
ports from the breakout sessions. Based 
on these reports, participants identified 
opportunities in 
• Solid modeling (based on a simple 3-D 

model), 
• Virtual assembly, 
• Automated inspection and data 

recording. 
• Higher productivity welding processes, 
• Specifications (some seem overly re

strictive, while others are not standard
ized between regions), 

• A design-build approach (where the de
sign teams join with fabricators during 
the bidding process, so each team can 
search for efficiencies), and 

• A systems approach to fabrication (not 
just installing a robot in a fabrication 
plant). 
Since the workshop, a steering com

mittee under the leadership of the FHWA 
has been promoting these ideas. One ini
tiative is to demonstrate the effectiveness 
of the workshop ideas during the fabrica
tion of two similar bridges, one using cur
rent technology and one using advanced 
technology. The fabrication of both 
bridges will be carefully documented dur
ing this demonstration project. 

On another front, the FHWA has been 
developing a strategic plan for fabricating 
bridges using computer-integrated manu
facturing. This is a multi-faceted plan that 
will include concepts as they are devel
oped in the demonstration program. The 
most recent version of this plan, devel
oped on February 2, 2004, is organized 
into four outcomes, each with a series of 
objectives and strategies. 

The first outcome is to achieve longer 
and more reliable performance from 
bridges, through optimal standards and 
materials. Following are some objectives 
that must be met in order to reach this 
outcome: 
• Use of high-performance materials sys

tems and construction practices, devel
oped and implemented through re

search, specifications, education, and 
demonstration programs; 

• Routine use of state-of-the-art design 
standards and guidelines, which incor
porate better capabilities for inspection 
and maintenance, 

• Routine use of state-of-the-art con
struction practices (based on the prin
ciple of "best practices"), and 

• Confirmation that final statements are 
just as intended, with all quality assur
ance/quality control, inspection, and 
fabricator training and certification 
fully documented. 
The second outcome is to produce 

bridges that reduce traffic congestion and 
improve safety. Following are some ob
jectives to help reach this outcome: 
• Better condition assessment informa

tion for use in making decisions about 
bridges, 

• Routine use of cost-effective and inno
vative repair and rehabilitation tech
niques, 

• Use of accelerated construction tech
nologies, and 

• Frequent use of modular or prefabri
cated components for faster comple
tion. 
The third outcome is to provide a high 

level of safety and service under all con
ditions. Some objectives and strategies in
clude 
• Increasing service life through appro

priate system preservation strategies 
(e.g., better knowledge of deterioration 
mechanisms), 

• Providing a higher level of service under 
normal conditions, and 

• Providing better reliability when sub
jected to natural and human-made ex
treme events. 
The final outcome is to improve the 

match (or fit) of the structures with their 
environments, through the application of 
context-sensitive solutions. Following are 
some of those objectives and strategies: 
• Minimizing the environmental impact 

of highway structures, through such 
measures as development of appropri
ate standards, noise mitigation, greater 
consideration of wildlife and runoff, 
and use of recycled materials. 

• Increasing participation by other stake
holders during conceptual design and 
location selection. 

• Seeking context-sensitive conditions, 
while satisfying all functionality and 
safety requirements (e.g., esthetic treat
ments should not preclude the use of 
accelerated/modular construction tech
nologies). 
Further progress on the plan has oc

curred in the past few months. The scope 
has been confirmed to cover automation 
for construction of all bridges, indepen
dent of material. It also covers the initial 
fabrication and the repair of intentional 
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and unintentional damage. Another step 
forward occurred recently when the 
AASHTO Subcommittee on Bridges and 
Structures passed a resolution acknowl
edging the importance of Comprehensive 
Integrated Bridge Project Delivery 
through Automation to achieve rapid con
struction. 

Advantages of the 
Demonstration Project 

The steering committee sees many po
tential benefits of this demonstration pro
ject. Perhaps the greatest benefit will be 
the quantification of the cost and time sav
ings due to automation. Since most con
tracts are awarded on these criteria, the 
data will serve to drive both the customers 
(bridge owners) and vendors (manufac
turers) toward the lowest cost solution. 

Other potential benefits include 
• Elevating visibility/image of current ca

pabilities in the bridge industry, 
• Improving health and safety of fabrica

tion personnel by automating some 
dirty and dangerous tasks, and 

• Showing how collaborations are possi
ble over great distances without travel. 
The FHWA will begin implementing 

these ideas soon. For the demonstration 
program, the planning team will be gath
ering information on the advanced tech
nologies to be included. If you know of 
some technology that should be consid
ered, contact Krishna Verma at 
Krishna.Verma@fhwa.dot.gov. The team 
will consider this new technology for ad
dition to the inventory developed at the 
2001 workshop when making decisions for 
the demonstration.• 
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Shown is a typical robotic, lean welding application in an automotive body shop. Here, a single operation may involve several welding ma
chines with different start/end times, duty cycles, and quantity of spot welds per robot. These parameters significantly affect the power distri
bution required to operate this equipment. A new analysis method is described to account for varying weld parameters when assessing power 
capacity. (Photo courtesy of Ford Motor Co.) 

Lean manufacturing 

alters the duty cycle 

and quantity of 

machines likely to fire 

simultaneously, 

necessitating a revised 

method to determine 

power distribution 

capacity 

Probability modeling of spot welding 
production lines is exercised to aid in the 
development ofthe optimal power distri
bution system capacity. In today's lean en
vironment, it is not acceptable to assume 
weld machines fire guns randomly, which 
is a key assumption for classical power dis
tribution models (Refs. 1, 4, 5, 7). Lean 
manufacturers stagger, interlock, or cas
cade machine operation to mitigate ma
chine starve time; this affects duty cycle 
and the quantity of weld guns likely to fire 
simultaneously. Consequently, depending 
on network nomenclature, lean sequence 
control techniques can increase or de
crease the power demand of the line/area. 
This article provides a method engineers 
can utilize to locate origin and magnitude 
of high simultaneous welding, so that the 
distribution network infrastructure can be 
optimally sized for lean manufacturing. 

Background 

Typically, plant engineering must esti
mate substation transformer capacity for 
intermittent welding loads to avoid ther
mal overload and/or insufficient welding 
voltage. Statistical modeling is used to de
termine the maximum, most probable 
number of weld guns that could fire si
multaneously without exceeding the fre
quency criterion excessively (Refs. 2, 3). 
The frequency criterion is the maximum 
rate that insufficient voltage can be toler
ated by the part/line before quality is jeop
ardized. For example, if the criterion is 
1/10,000, then the distribution system 
must sustain adequate voltage for at least 
9999 out of 10,000 welds. Statistically, 
once this threshold is breached, the quan
tity of welds occurring simultaneously will 
result in a demand current that exceeds 

BY CHRISTOPHER A. WALLIS 
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distribution system capacity. The result is 
an excessive voltage sag or cold weld. As 
long as the occurrence is isolated and con
sidered infrequent, production quality will 
remain adequate. 

With this in mind, a distribution sys
tem that can accommodate the most in
frequent case of nearly all weld guns fir
ing simultaneously will result in an exces
sive substation transformer rating. Ide
ally, the optimal design should instead ac
commodate the most probable simultane
ous weld gun quantity without exceeding 
the frequency criterion. However, with
out software and data acquisition from the 
contactors located in the weld machine, 
actual data for simultaneous weld quanti
ties is impossible to collect. Instead, engi
neers typically rely on theoretical algo
rithms including, but not limited to, com
putational methods (Ref. 4), Monte Carlo 
simulations, and passive computer meth
ods (Ref. 9). Regardless of the sizing 
method chosen, duty cycle, number of 
weld guns, and number of spots per gun 
are the primary input parameters. 

Traditionally, distribution design 
methods are based on weld machines 
having completely random initiation se

quences with a substantial interval of time 
to complete the job in order to sustain ad
equate power. This time allocation has a 
direct impact on the quality and efficiency 
of the line. Obviously, a random weld 
schedule is more likely to produce a cold 
weld and will save little production 
time compared to current supervisory, 
sequence-controlled systems. Conse
quently, lean manufacturers stagger, in
terlock, and cascade the machine initia
tion sequence using programmable con
trol logic and upstream (or supervisory) 
sequence controllers to eliminate the 

waste associated with random welding op
erations. This lowers the likelihood of two 
or more weld guns firing simultaneously. 

Problem 

Currently, engineers gather data re
garding the quantity of weld guns on the 
line and calculate the average duty cycle. 
This information and the frequency crite
rion dictate the quantity of simultaneous 
welds that should be accommodated to 
avoid jeopardizing part quality, assuming 
that all weld machines are operating ran
domly for the total integrating period. To 
understand the problem with this method
ology using present day lean operations, 
consider Fig. 1, which shows the machine 
cycle time allocations for a modern 
sequence-controlled line. Clearly, in this 
configuration several combinations of op
erations should not be included in the sta
tistical analysis because their machine 
times do not overlap; thus, it is impossi
ble for their welds to overlap. 

It should be noted that Fig. 1 only rep
resents time durations for the available 
weld time and not squeeze, hold, cool, and 
eject as well as other mechanical sequences. 

Procedure for Solution 

Instead of considering all operations 
in the statistical analysis, only operations 
occurring during At should be considered. 
This interval is selected due to the high 
weld density compared to the rest of the 
machine cycle time. For the purpose of 
this article, weld density is equal to weld 
quantity for a specific duration; conse
quently, a large number of welds in a rel
atively short duration will constitute a high 
weld density. 

Contrary to classical statistical data 
analysis, the quantity of guns and the duty 
cycle used in estimation should only ac
count for the highest weld density on the 
line. The following methodology can be 
used to determine the quantity of weld guns 
that could potentially fire simultaneously 
in a lean manufacturing environment: 

1. Collect available welding cycle dura
tion data for each machine relative to the 
cycle time of the line. Plotting the data in a 
similar fashion to Fig. 1 can be helpful. 

2. Determine the highest weld density 
interval; call this parameter At. 

3. Consider only operations having 
some proportion of machine time repre
sented by At. For these cases, use the over
lapping duration to determine what ratio 
of the machine weld time is present in At. 

4. Multiply the ratio in Step 3 by the 
number of guns in the respective opera
tion. This is the number of guns that are 
likely to fire during At for the respective 
operation. 

Indeed, the accuracy of Step 4 will not 
be exact because we are assuming the 
quantity of weld guns that will fire within 
At is merely proportional to the respec
tive overlapping duration. However, due 
to the random nature of weld gun operat
ing within the allotted weld machine cycle 
time, statistical analysis is quite limited. 
Therefore, assuming the quantity is pro
portional to At will reduce computational 
complexity while maintaining fairly accu
rate results. 

To determine the number of simulta
neous welds, the result from Step 4 is used 
in statistical analysis as the number of weld 
guns available; all other guns on the line 
can be omitted. 

The revised duty cycle is the average 
ratio of weld time (approximately 6 cycles 
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F/g. 5 — Probability of equaling or exceeding u welding machines. Boice's method (Ref. 3) 
requires n (number of weld guns) to be one less than the total quantity because the original 
gun cannot overlap itself. 

Table 1 — 

Operation 
Number 

1 
2 
3 
4 
5 
(. 
7 
8 
9 

Weld Cycle 

Wl 
Guns/Pi 

6 
4 
5 
4 
5 
0 
1 
5 
4 

Duration Data Corre< 

Ug 
W2 

Guns/Plug 

0 
0 
5 
4 
5 
I 
0 
5 
4 

ponding to Fig. 1 

Start Time 
(s) 

4.40 
0.40 
9.50 
9.50 

10.70 
0.00 
1.20 
4.80 
2.60 

End Time 
(s) 

8.70 
14.90 
11.70 
11.70 
12.90 
2.60 

16.90 
9.50 
6.80 

Duration 
(s) 

4.30 
2.40 
2.20 
2.20 
2.20 
2.60 

15.70 
4.70 
4.20 

for aluminum and 12 for low-carbon steel) 
over At. Typically, this approach will re
sult in a much higher duty cycle compared 
to the typical approach, 

cycles spot jobs 1 hour 1 sec — x——x- x — 
spot job hour 3600 sec 60 cycles 

Industrial Example 

Consider the aluminum spot welding 
line electrical layout in Fig. 2. The line 
consists of 14 fixture weld machines and 
3 robotic weld machines, divided among 
9 individual operations (weld schedule for 
operations shown in Fig. 1). The line con
sists of 58 individual, single-phase weld 
transformers. The loads are distributed 
on two, 2000-A busways, Wl and W2. A 
2500-kVA, delta connected, main trans
former operates each bus. The substation 
runs secondary selective with the tie
breaker normally open. 

All weld guns are sequence controlled, 
allowing them to fire at random within a 
specific time duration. Thus, although a 
large portion of randomization has been 
eliminated, no control logic prevents two 
or more welds from operating simultane
ously if their sequence time allocations 
overlap by some portion. 

However, if timing allocations were 
staggered, the following analysis must be 
modified. Typically, this scheme will dimin
ish the highest weld density magnitude. 

Since a postinstallation analysis is 
being conducted, the focus is to identify 
excessive simultaneous welding origin(s) 
and improve the power quality/robustness 
of the line. The following methodology is 
applied: 

1. Table 1 and Fig. 1 show sequence du
ration data for all operations. 

2. According to the data in Table 1, the 
largest quantity of weld guns fire between 
10.7 and 11.7s relative to the cycle time 
or integrating period of the line. This du

ration, At, has the highest weld density. 
3. Based on Table 1, within At assume 

1/2.2 ofthe machine time for Operation 3 
will overlap, 1/2.2 for Operation 4,1/2.2 for 
Operation 5, and 1/15.7 for Operation 7. 

4. With a secondary selective distribu
tion system, only account for weld guns 
operating on Wl because this bus sup
plies power to the highest quantity of 
weld transformers and is therefore con
sidered the worst case. From Step 3, as
sume each fraction of machine time that 
overlaps At is proportional to the num
ber of welds fired within that interval. 
Thus, the approximate number of welds 
that will fire is about 5 x 1/2.2 = 3 on Op
eration 3, 4 x 1/2.2 = 2 on Operation 4, 5 
x 1/2.2 = 3 on Operation 5, and 1 x 1/15.7 
= 1 on Operation 7. 

Non-whole numbers are rounded up 
to account for the worst case and because 
partial weld transformers do not exist. 

Thus, on bus Wl, approximately 3 + 2 
+ 3 = 8 fixture-type welds and 1 robot 
type weld will occur within At. The duty 
cycle for fixture-type weld machines op
erating in this interval is 6/60 = 0.1 (alu
minum welding typically has weld time of 
around 6 cycles). 

Based on the revised duty cycle and 
quantity of weld machines to be consid
ered, analytical methods or simulations 
can be conducted to determine the num
ber of simultaneous welds. 

According to Fig. 3, W. K. Boice's sta
tistical method (Ref. 3) predicts 1.93 
equivalent overlapping fixture-type weld 
machines as the most probable maximum, 
assuming 8/3 s 3 weld machines per phase 
and a diversity factor of 1 out of 10,000. 
In order to account for the worst case, as
sume that the robotic weld machine will 
fire simultaneously with the 1.93 fixture 
weld machines consistently. Fixture and 
robotic machines must be analyzed sepa
rately because they may have different de
mand current requirements (Ref. 7). It is, 
however, impractical to assume the ro
botic and fixture type machines will not 
operate simultaneously because it would 
cause significant reduction in the system 
demand current and a reliable system 
must account for this worst-case scenario. 
Hence, conservative assumptions (in this 
case additional capacity) are justifiable to 
ensure reliable power distribution. 

At this point, the design becomes triv
ial and is analogous to classical techniques 
(Refs. 1-5, 7), which are used to estimate 
network voltage drop and continuous cur
rent rating. The intent of this paper is not 
to provide the experienced reader with a 
review of these methods, but rather to sug
gest a new approach for applying these 
techniques. Furthermore, estimating total 
network voltage drop is a time-consum
ing exercise because it depends on a vari
ety of variables including the following: 
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AC/DC supply, system degradation, 
busway length and material, substation 
impedance, and power factor to name a 
few. Therefore, it is expected that the 
reader will consult classical methods to 
finish the design, but use the revised input 
parameters from this text. 

Nevertheless, clearly Operations 3, 4, 
and 5 have significant influence in terms 
of weld density; therefore, optimal power 
network infrastructure could be reduced 
significantly by compensating for their 
heavy current demand. This can be ac
complished with capacitive networks, su
pervisory sequence logic modifications, or 
cascading weld timers. 

Finally, the optimal power distribution 
design is subjective and is different for 
each site/line. For example, if the objec
tive is to avoid adding additional infra
structure, the design should keep weld 
density as low as possible. On the other 
hand, a facility may require substations 
to furnish additional kVA to compensate 
for future expansion, excessive tool wear, 
or double-ended substation utilization 
(tie-breaker closed). In our case, as a min
imum requirement, the substation trans
former must provide current to a mini
mum of 1.93 fixture and 1 robotic type 
weld machine simultaneously without 
substantial loss of network voltage (volt
age must remain within 10 to 15% of nom
inal or 430 V) in order to achieve the fre
quency criterion. In the case of alu
minum, which typically has a weld current 
of 2000 A for sheet metal applications, 
the system will be required to sustain a 
three-phase demand current of 1.93 x 
2000 + 1 x 2000 = 5860 A. This calcula
tion does not account for system degra
dation and the fluctuation in demand cur
rent during the course of the weld. 

Conclusions 

When the aforementioned technique 
is applied to classical methods (Ref. 10), 
the accuracy of voltage drop estimations 
increases and is a better representation of 
the physical line. Moreover, it is now pos
sible to use classical methods to accom
modate lean welding processes that uti
lize supervisory sequence-controlled weld 
gun timers. 

Manufacturing engineers who experi
ence intermittent problematic welding 
processes should consider the analysis 
technique presented in Fig. 1 to determine 
high-density weld concentrations on the 
line. These intervals may represent a prob
lem that can be eliminated by simply stag
gering specific operations accordingly or 
adding capacitive networks to specific op
erations. This is more effective and less 
costly than increasing heat or adding ad
ditional substation capacity. 

Generally, the existing substation 

transformer rating is significantly overca
pacity to account for future expansion of 
the line and all of the assumptions made 
during the analysis. Yet in many instances, 
isolating the origin of high-frequency si
multaneous welds is overlooked when 
weld quality is poor. This results in a 
higher transformer capacity to account 
for, in some cases, a concentrated quan
tity of weld guns. Installing small capaci
tive networks near the weld gun trans
former, at the point of origin, can be more 
beneficial to quality and cost effective 
compared to one main capacitive network, 
upstream from the line. Additionally, re
distributed loads or cascading/interlock
ing machines can reduce voltage sag. 

Future Outlook 

In terms of optimal distribution design 
for lean processes, the increasing avail
ability and ease of data acquisition from 
welding networks will lead to artificially 
intelligent weld firing schedules based on 
historical data and minimal cycle time in
tegrity. Ideally, these neural networks 
could avoid the maximum simultaneous 
weld criteria set by the power capacity and 
thermal limitations of the substation 
transformer. This would eliminate the 
need for complicated and costly capaci
tive networks, excessively sized transform
ers to meet production schedules, and 
slower cycle times. The algorithms to in
tegrate this type of control with manufac
turing processes would require extensive 
expertise in the area of statistical proba
bility, information technology, welding, 
and power systems; however, the hard
ware is currently in place. Implementa
tion is only limited by customer apprecia
tion and applicability.• 
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With the exploration of energy re
sources pushing into the oceans, engineer
ing structures for oil and gas exploration, 
production, processing, and transport are 
a common scene today on ocean waters. 
They exist in the shallow waters ofthe Gulf 
of Mexico, off the Brazilian continental 
shelf, in the Indian Ocean, off-coast West 
Africa, and in the deep, rough waters of 
the North Sea. In the lower 48 states of the 
United States, subsea production of oil 
and gas is mainly concentrated in the Gulf 
of Mexico. In fact, there are more than 
4000 offshore platforms and many float
ing production systems (FPS) and floating 
production, storage, and off-loading 
(FPSO) vessels operating in the Gulf. Fig
ure 1 shows an example of these structures. 

The operation and maintenance of 
these structures and vessels have become 
significant to the industry. Repairs are nec
essary due to corrosion, storm loads, dam
age made by vessels, dropped objects, and 
fatigue. Underwater wet welding (UWW) 
is becoming more recognized as a viable 
technology to make these repairs. 

Underwater Wet Welding 

Wet welding is often preferred over dry 
(hyperbaric) welding because it can be mo
bilized quickly and easily completed in 
areas where construction of a physical 
habitat is impossible. Wet-welding repairs 
can be performed at a significantly lower 
cost than hyperbaric welding. For the re
placement of horizontal K-brace members, 
as shown in Fig. 2, dry habitat welding is 

FAUSTINO PEREZ-GUERRERO and 
STEPHEN LIU (sliu@mines.edu) are 
with the Center for Welding, Joining and 
Coatings Research, Colorado School of 
Mines, Golden, Colo. Perez-Guerrero is 
also with the Instituto Mexicano del 
Petroleo, Mexico City. 

Fig. 1—A drilling platform in the Gulf of 
Mexico. (Courtesy of Ing. F. Perez-Guerrero, 
IMP, Mexico.) 
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Improvements in electrode formulation make underwater wet 
welding more viable for the oil industry 

BY FAUSTINO PEREZ-GUERRERO AND STEPHEN LIU 

Fig. 2 — K-brace member built onshore ready for underwater in
stallation. (Courtesy of T. Reynolds, Global Divers & Contrac
tors, New Iberia, La.) 

Fig. 3 — A diver-welder performs wet welding on a structural 
member while a fish looks on. (Courtesy of T. Reynolds, Global 
Divers & Contractors, New Iberia, La.) 

likely to be a multimillion dollar project, 
whereas, wet welding could be accom
plished at a fraction ofthe cost of hyper
baric welding. To date, successful wet weld 
repairs have been conducted in approxi
mately 100-m-dcep water. 

Challenges of Underwater 
Wet Welding 

Outside the offshore industries, under
water wet welding has also been viewed 
as an economically viable alternative for 
repair or reinforcements of structural 
members in power plants, piers, and ships. 
Despite the many documented successes 
in wet welding repairs using the shielded 
metal arc (SMA) process, the industry in 
general still considers wet welds as a tem
porary fix. The temporary nature of many 
wet welding repairs is due to the question
able quality of the wet welds. With the sub
stantial advances achieved in wet welding 
during the past decade, the temporary sta
tus of wet welds in structural repair may 
be lifted. 

Despite the serene environment and 
attentive look of the colorful fishes, which 
often participate in this engineering en
deavor as nature's observers, welding 
under water is not at all an easy task — 
Fig. 3. The arc (at over 10,000°K) is di
rectly exposed to water, and it is sur
rounded by a steam bubble. In the arc, 
water decomposes into hydrogen and oxy
gen. These two elements are absorbed 
into the molten steel (at around 2000°C), 
at approximately 2000 ppm of oxygen and 
100 ppm of hydrogen. (As reference, a 

quality structural steel weld would have 
around 300 ppm oxygen and less than 5 
mL hydrogen.) As such, porosity and al
loying element loss can be expected. With 
the periodic collapse ofthe steam bubble 
and at the cessation of the arc, the cold 
water splashes on the weld causing a fast 
cooling rate, increased weld strength, and 
excess hardness in the weld heat-affected 
zone. Depending on the strength of the 
base metal and filler metal, hydrogen-
assisted cracking can occur. These mi
crostructural and property changes re
duce the ductility and toughness of wet 
steel welds. Typically, wet welds are clas
sified as Class B welds according to the 
ANSI/AWS D3.6 specification. Note that 
Class A welds have quality similar to that 
of welds made in a dry environment. 

These problems limit wet welding ap
plications particularly at greater depths 
or when high-quality welds are required. 
The mechanical properties of the wet 
welds are reduced by the presence of dis
continuities (pores, macro- and micro
cracks, inclusions, slag entrapment, etc.), 
which typically increase with increasing 
water depth. For this reason, research 
work needs to continue in this field to pro
duce Class A wet welds with quality simi
lar to those produced in dry conditions. 

Underwater Wet Welding 
Research at Colorado School 
of Mines 

The Center for Welding, Joining and 
Coatings Research (CWJCR) at the Col
orado School of Mines (CSM) has ac

tively conducted experimental research 
projects during the past two decades to 
understand or solve the several problems 
mentioned above, thus gaining recogni
tion as a leading expert in underwater wet 
welding technology. Only through the ap
plication of fundamental engineering 
principles and materials knowledge will 
it be possible to understand the problems 
associated with processing underwater 
and to develop technologies that can re
solve the several key issues of wet weld
ing mentioned earlier. 

In the late 1970s and early '80s, David 
L. Olson, Glen R. Edwards, and David K. 
Matlock in collaboration with S. Ibarra of 
Amoco (today BP) investigated the me
chanical performance of wet welds as 
compared with dry habitat welds. They de
termined that when uniformly dispersed 
and under low range of stress intensity fac
tor (AK), fine pores actually pinned the 
fatigue crack front, retarding its growth 
rate. In the late 1980s, Olson and Stephen 
Liu studied the rutile-grade consumables 
for wet welding in collaboration with 
Ibarra to explore whether steel wet weld 
microstructure could be modified, from a 
coarse grain boundary, polygonal ferrite 
to acicular ferrite. Beginning in the 1990s, 
Liu with C. E. Grubbs and T. Reynolds of 
Global Divers & Contractors further char
acterized the rutile-grade electrodes and 
the oxidizing-grade electrodes regarding 
their ability to produce specific mi
crostructure and porosity. Specific tasks 
of several joint industry programs targeted 
microstructural refinement (90% fine aci
cular ferrite), hydrogen mitigation (below 
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Fig. 5 — Light micrograph of a typical low-carbon steel wet weld 
illustrating the coarse microstructure PF. 
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Fig. 6 — Light micrograph of a low-carbon steel wet weld with 
optimized Mn-Ti-B additions, illustrating high amounts ofthe de
sirable AF phase. 
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Fig. 7 — Porosity content as a function of water depth in welds 
made with rutile-grade electrodes with titanium and boron 
additions. 

20 mL/100 g), and porosity minimization 
(below 1%). Consumable composition ad
justment was found to be the most signif
icant factor in determining the quality of 
wet welds. 

Progress in Underwater Wet 
Welding of Steels 

Mitigation of Weld Metal Diffusible 
Hydrogen 

Part of the hydrogen generated in the 
arc during wet welding is absorbed by the 
liquid metal in the weld pool and diffuses 
into the base metal. It is well established 
that hydrogen-assisted cracking in the 
heat-affected zone and weld metal dete
riorates the integrity of the wet welds. This 
problem becomes more extensive in steels 
with higher hardenability or carbon equiv
alent greater than 0.40 wt-%. For this rea
son, welding consumables that produce 

low diffusible hydrogen are desirable for 
wet welding. Medeiros and Liu reported 
very low values of a diffusible hydrogen 
in wet welds deposited with covered elec
trodes that contained high amounts of ox
idizing agents such as hematite in the flux 
coating. Figure 4 shows weld metal dif
fusible hydrogen vs. hematite content. 
When direct current electrode negative 
(DCEN) was used, the diffusible hydro
gen content rapidly decreased, from 71 to 
20 mL per 100 g weld metal, when 
hematite content increased from 0 to 53 
wt-%. On the other hand, using direct cur
rent electrode positive (DCEP), the dif
fusible hydrogen rapidly decreased from 
48 to 18 mL per 100 g for the same 
hematite content variation. Note that the 
achievement of a diffusible hydrogen level 
of 18 to 20 mL/100 g was a major accom
plishment even if the welds were de
posited in shallow water. 

The mechanism of hydrogen reduction 

could be associated with the chemical re
action (recombination of the hydrogen 
molecules generated in the arc and oxy
gen molecules supplied by the hematite) 
that takes place in the arc and weld pool 
during welding. At 53% hematite addi
tion, Mdssbauer spectroscopy determined 
that a crystalline slag containing 
2FeO-Si02 (Fayalite) formed. The ionic 
lattice ofthe slag hindered the diffusion 
of O H - species toward the molten metal. 
It is known that water vapor dissolves in 
slags in the form of hydroxyl (OH~) ions. 
The reaction of OH - with iron according 
to the following equation was believed to 
be responsible for the release of hydro
gen atoms to the molten metal droplet. 

20H ' + Fe <=> Fe+- +2Q-+2H + 2e~ (1) 

Flux compositions with higher and 
lower than 53% Fe^O-, produced predom-
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F/g. 8 — Transverse cross sections of an E6013-type wet weld 
showing porosity decrease along the length ofthe weld. Left — 
Beginning of weld, right — end of weld. Thickness of plate: % in. 
(10 mm). 
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Fig. 10 — Fracture surfaces of Charpy V-notch specimens. A — 
0.12 wt-% nickel in the weld; B — 3.1 wt-% nickel in the weld 
metal. Tested at -50°C. The lower nickel content weld exhibited 
cleavage fracture and the 3.1 wt-% nickel, ductile fracture. 

Fig. 9 — Impact test results from Charpy V-notch standard speci
mens made from wet welds deposited with oxidizing and rutile 
electrodes. Different nickel additions were added to the flux coat
ing of both electrode grades. Tests were carried out at 0°C (32°F). 

inately amorphous slags that were perme
able to O H - and consequently higher dif
fusible hydrogen. Turkdogan and others 
related the minimum in Fig. 4 to the abil
ity of water vapor in polymerizing or de-
polymerizing a slag. Water vapor dissolu
tion depolymerizes acid slags but poly
merizes basic slags; thus, water vapor sol
ubility reaches a minimum near neutral 
basicity in many slag systems. 

Refinement of Wet Weld 
Microstructure 

Microstructures of wet welds de
posited with rutile-grade electrodes typi
cally show large amounts of grain bound
ary ferrite (GBF or PF(G)), ferrite with 
aligned (FS(A)) and nonaligned second 
phases (FS(NA)), and martensite (M). 
These microstructures are typically asso
ciated with poor mechanical properties 
(e.g., parallel laths of ferrite with aligned 
second phases (FS( A)) provide easy paths 
for crack propagation). Acicular ferrite 
(AF), on the other hand, is known for 
good mechanical properties, therefore de
sirable, but forms in much smaller quan
tities in wet welds. Figure 5 illustrates the 
typical coarse microstructures of low-
carbon steel wet welds. 

Addition of titanium and boron to the 
flux coating has been demonstrated to 
produce acicular ferrite in wet welds. 
Sanchez-Osio, Liu, Olson, and Ibarra re
ported up to 60 vol-% acicular ferrite in 
wet welds deposited with rutile-grade 
electrodes at 10 m (33 ft) water depth 
adding titanium and boron to the flux 
coating. These results were obtained when 
the weld metal titanium content was 300 

ppm and 10 to 20 ppm boron. Rowe, Liu, 
and Reynolds measured from 60 to close 
to 90 vol-% acicular ferrite in wet welds 
deposited with titanium and boron-
enriched rutile-grade electrodes. Figure 
6 presents the exceptional effect of man
ganese, titanium, and boron additions on 
the refinement of the as-solidified weld 
metal microstructure. 

As in dry welds, titanium readily reacts 
with oxygen to form oxides, which could be 
transferred to the slag or remain as inclu
sions in the weld metal. Small oxide inclu
sions are the nucleation sites for acicular 
ferrite in the center of the columnar grains 
typically seen in wet welds. The presence 
of titanium allows for increasing recovery 
of other alloying elements such as man
ganese, silicon, and boron to improve the 
mechanical properties. Boron is reported 
to segregate to the austenite grain bound
aries where it hinders the formation of 
proeutectoid phases such as the GBF. 

Optimization of weld metal composi
tion through flux coating modifications led 
to a maximization of AF, around 90% at 
30 m (100 ft) and more than 60% at 91 m 
(300 ft) water pressure, which represents 
a major accomplishment in underwater 
wet welds. With the increasing amounts of 
AF, impact toughness of these welds is also 
expected to substantially improve. 

Porosity Reduction 

Porosity in wet welds increases with in
creasing water depth or pressure. At 46 m 
(150 ft) water depth, Suga and Hasui re
ported around 5% porosity, and 10% at 
91 m (300 ft). Porosity is an important 
problem since it considerably affects the 

mechanical properties of wet welds. 
Rowe, Liu, and Reynolds attempted to de
crease porosity by adding ferroman
ganese, titanium, boron, and rare earth 
metal (REM) to rutile electrodes. Higher 
levels of ferro-manganese addition pro
duced less pores in most cases, to less than 
5% on macrographic cross sections, which 
is a requirement for an AWS D3.6 Class 
B weld. Controlled additions of titanium 
and boron further reduced the pore size. 
The wet welds deposited using electrodes 
with low titanium and low boron additions 
to the flux coating reported the lowest 
porosity content in all water depths tested. 
Figure 7 shows the weld metal porosity 
variation with water depth. The porosity 
contents in these bead-on-plate welds, 0.6 
and 2.8 vol-% at 21 and 91 m (70 and 300 
ft) water depth, represent major advances 
in porosity mitigation. 

Porosity in underwater wet welds may 
be formed by molecular hydrogen (Suga 
and Hasui) (Suga), or by carbon monox
ide or water vapor (Liu et al.). Decreas
ing porosity with ferro-manganese addi
tion is an evidence of carbon monoxide or 
water vapor. The finding of increasing 
pore content with increasing titanium and 
REM additions in Figure 7, however, in
dicates that porosity in wet welds that con
tain high concentrations of deoxidizers is 
caused mainly by evolution of molecular 
hydrogen from the weld pool. 

Preferential Weld Pore Location 

The location of the pores in the wet 
welds was found to depend on the elec
trode type. Pessoa, Bracarense, Liu, and 
Perez studied porosity location in welds 
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Fig. 11 — UFMG 
(Brazil) hyperbaric 
chamber (rated 20 bar 
pressure). (Courtesy of 
A. Bracarense, LRSS-
UFMG, Belo Horizonte, 
Brazil.) 

made at 50 and 100 m (164 and 328 ft) 
water depth. At 100 m (328 ft) water 
depth, E6013 electrodes produced welds 
that exhibited 60 to 90% ofthe pores near 
the top surface of the weld bead, com
pared with the 41 to 67% observed in the 
E7018 welds. 

Consequently, by carefully planning 
pass sequence, multipass wet welds made 
with E6013 electrodes could exhibit less 
porosity than wet welds made with E7018 
electrodes. Each subsequent weld pass 
remclts and eliminates the pores located 
close to the top surface of an earlier pass. 
No improvements are expected in the cases 
where the pores are located in the middle 
and bottom regions of the weld beads. 

Pessoa, Bracarense, Liu, Perez, and 
Zica also reported that porosity is greater 
at the weld start than at the weld end. Fig
ure 8 shows transverse cross sections from 
the beginning to the end of a wet weld. 
Porosity decreased from 8 to 2.4%. This 
effect has been associated with electrode 
temperature, which affects the size of the 
droplets and the metal transfer mode. 
These authors measured the electrode 
temperature rise as a function of arc time, 
which is also the core rod preheating time. 
E6013 and E7018 type electrodes experi
ence preheating of about 65°C and the 
metal droplets increased in size. The de
crease in specific surface area better pro
tected manganese and silicon in the 
molten metal droplet, which decreased 
the porosity ofthe droplet (see earlier dis
cussion on porosity formation). 

Nickel Addition and Impact 
Toughness in Ferritic Wet Welds 

As discussed earlier, in the wet weld
ing environment, oxygen produced by 
water dissociation reacts with alloying el
ements in the welding arc and weld pool. 
Alloying elements have different free en
ergies of oxide formation for a given tem
perature. Elements such as aluminum 
readily react with oxygen because of their 
greater free energy change during oxide 

Fig. 12 — Global Divers & Contractors open 
water tank rated at 12-m or 40-ft pressure. 
Courtesy of T. Reynolds, Global Divers & 
Contractors, New Iberia, La. 

formation. From the Ellingham and 
Richardson and Jeff diagrams, the order 
from high to low reactivity with oxygen is 
as follows: aluminum, titanium, silicon, 
vanadium, manganese, chromium, iron, 
and nickel. Nickel with higher free energy 
of oxide formation will not oxidize in the 
weld pool resulting in high recovery of 
nickel in the weld metal. 

Pope, Teixeira, Dos Santos, Paes, and 
Liu used nickel to improve the mechani
cal properties of wet welds. Oxidizing elec
trodes with nickel additions to the flux 
coating were used to deposit wet welds at 
1.1 m (3.6 ft) water depth. Weld metal 
nickel content of approximately 2 wt-% 
reported the highest Charpy impact val
ues of 43 J (32 ft-lb) at 0°C (32°F), which 
is twice as high as the impact toughness 
at zero or more than 3.5 wt-% nickel. The 
toughness improvement is attributed to 
nickel and its effects on grain size refine
ment and stacking fault energy increase. 

Perez, Liu, Smith, and Rodriguez 
tested rutile electrodes with nickel addi
tions at 0.3 m (1 ft) water depth. The max
imum absorbed energy at 0°C (32°F) was 

57 J (42 ft-lb) at 2.3 wt-% nickel content. 
Figure 9 shows a comparison of toughness 
values vs. weld metal nickel content be
tween wet welds made with oxidizing and 
rutile electrodes. The increase of 14-J (10 
ft-lb) impact energy represents a major 
success in designing the composition and 
improving the impact toughness of rutilc-
based wet welds. 

The fracture surfaces of two impact-
tested specimens at -50°C (-58°F) are 
shown in Fig. 10A and B. The specimens 
with low-nickel content exhibited cleav
age fracture (Fig. 10A), while the speci
mens with 3.1 wt-% nickel showed duc
tile fracture (Fig. 10B), in agreement with 
the toughness values obtained at this tem
perature, 11 and 50 J (8 and 37 ft-lb), 
respectively. 

Recent Developments 

The brief summary above described 
findings from research projects conducted 
at CSM. Data from CSM and other insti
tutions have contributed to a better un
derstanding of the challenging problems 
of underwater wet welding. CSM contin
ues to combine these findings and inte
grate the concepts into a design strategy 
for wet welding electrodes. /An experimen
tal matrix is being carried out at different 
simulated water depths to further reduce 
porosity. Results to date indicate that 
porosity could be reduced by proper se
lection of the electrodes, welding param
eters, power source characteristics, and 
welding procedures. In addition, commer
cial electrodes that exhibited good per
formance in previous projects are being 
tested at different water depths to deposit 
out-of-position welds in simulated water 
depth from 50 to 150 m (164 to 492 ft). 
These programs involve international par
ticipation from the United States (MMS, 
CSM-CWJCR), Mexico (IMP/PEMEX), 
and Brazil (UFMG). 

To date, ten research students (PhDs, 
MSs, one exchange student from Delft Uni
versity, and a high school student) have per
formed wet welding research at CSM. Alex 
Bracarense (UFMG), the Brazilian collab
orator, is also investigating wet welding be
havior in fresh water and the fracture me
chanics of wet weld specimens. 

Wet Welding Research Facilities 
— CSM-CWJCR and Associates 

To perform underwater wet welding, 
CSM-CWJCR researchers relied on the 
following facilities. For the wet environ
ment and simulated water depth, a num
ber of small tanks of 0.3 m (1 ft) depth, a 
laboratory tank of about 0.76 m (2.5 ft) 
water depth, and a hyperbaric chamber of 
up to 20 bar pressure were used. Research 
partners such as UFMG and Global 
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Divers & Cont rac tors have their respec
tive facilities. Figure 11 shows the hyper
baric chamber of up to 20 bar pressure at 
U F M G . Figure 12 shows the Global 
Divers ' open tank ra ted at 12-m (40-ft) 
pressure that will accommodate a welder-
diver to perform mock-up testing. 
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FABTECH International & AWS Welding Show 
General Attendance Information 
McCormick Place 
The 2005 FABTECH International & AWS 
Welding Show will be at McCormick Place 
South, 2301 S. Lake Shore Drive, Chicago, 
Illinois 60616. McCormick Place is 23 
miles from O'Hare International Airport 
and 10 miles from Midway Airport. For fur
ther information, contact McCormick Place 
at 312-791-7000, fax 312-791-6543, Web 
www. mccorm ickplace. com 

The Show Hours 

Sunday, November 13, 
11:00 a.m.-4:00 p.m. 

Monday, November 14, 
9:00 a.m.-5:00 p.m. 

Tuesday, November 15, 
9:00 a.m.-5:00 p.m. 

Wednesday, November 16, 
9:00 a.m.-3:00 p.m. 

Registration Hours 
On-site registration at McCormick Place: 

Sunday, November 13 
9:30 a.m.-3:00 p.m. 

Monday, November 14 
8:30 a.m.-i:00 p.m. 

Tuesday, November 15 
8:30 a.m.-4:00 p.m. 

Wednesday, November 16 
8:30 a.m.-2:00 p.m. 

Transportation 
Continental Airport Express 
Airport Express provides quick and con
venient transportation to and from 
downtown Chicago hotels and the air
ports. Call 888-284-3826 for group pric
ing and additional information. Ticket 
counters are in the baggage claim areas at 
O'Hare International and Midway air
ports. Shuttles depart every 10-15 min
utes for downtown service. 

Going to the airport from McCormick 
Place, call for reservations a day in 
advance. Last-minute reservations are 
accepted on a space-available basis only. 

Shuttle Bus Service 
The FABTECH International & AWS 

Welding Show provides free shuttle bus 
service to and from McCormick Place 
and designated event hotels. See schedule 
below. 

Inbound to McCormick Place Every 20 
Minutes, Return to Hotels Every 20 Minutes 

Sunday 9:30 a.m.-12:30 a.m. 
3:00 p.m.-5:00 p.m. 

Monday 7:30 a.m.-10:30 a.m. 
3:00 p.m.-6:00 p.m. 

Tuesday 7:30 a.m.-10:30 a.m. 
3:00 p.m.-6:00 p.m. 

Wednesday 7:30 a.m.-10:30 a.m. 
2:00 p.m.-5:00 p.m. 

Route 1 
Essex Inn 
Hilton Chicago & Towers 
Hyatt Regency Chicago 

Route 2 
Best Western Inn of Chicago 
Hotel Inter-Continental 
Sheraton Chicago & Towers 

Route 3 
Marriott Downtown 
Embassy Suites Downtown 
Holiday Inn Mart Plaza 

Walking Distance 
Hyatt Regency McCormick Place 

Chicago's Metra Train 
The Metra electric commuter railroad has 
stations within walking distance of most 
downtown hotels, and a station at 
McCormick Place on level 2.5 (near the 
gift shops). 

Shared Taxi Rides 
Share a taxi with up to four other riders 
for a flat $5 per person fare to downtown 
hotels, restaurants, and other attractions. 
The program covers the area bounded by 
Roosevelt Road (south), North Avenue 
(north), Halsted Street (west), and Lake 
Michigan (east). Shared rides are available 
at the McCormick Place taxi loading area. 

Private or Corporate Planes 
The Gary/Chicago Airport offers private 
aircraft facilities. Located about 25 min
utes from McCormick Place, the airport 
offers two runways (one 7,000 feet long), 
low landing and fueling fees, no ramp 
access fee, no aircraft parking charges, 
ample storage space, and professional 
ground service and support. For more 
information, visit www.garychicagoair-
port.com or call 219-949-9722. 

Parking and Driving 
Directions 
McCormick Place South is on Martin 
Luther King Drive. Attendees should park 
in LOT 1 on Martin Luther King 
Drive, directly across from the South 
Building. Visit www.mccormickplace.com 
for additional parking instructions. 

Please note: Due to a Chicago Bears foot
ball game on Sunday, November 13, don't 
attempt to park at Soldier Field that day. 

Driving Directions 
From O'Hare International Airport, 
Northwest, or North: 
Follow 1-190 East to 1-90 East. This turns 
into 1-90/94 East (Dan Ryan Expressway). 
Keeping to the right, follow to 1-55 North 
(Stevenson Expressway). Exit at Martin L. 
King Drive (Exit #293D). 

From the West: 
Take 1-290 East (Eisenhower Expressway) 
to 1-94 East (Dan Ryan Expressway). 
Keeping to the right, follow 1-55 North 
(Stevenson Expressway). Exit at Martin L. 
King Drive (Exit #293D). 

From Midway Airport or Southwest: 
Take 1-55 North (Stevenson Expressway). 
Exit at Martin L. King Drive (Exit 
#293D). 

From the South or Indiana via 1-80/94: 
From 1-80/94, exit at 1-94 West (Bishop 
Ford Expressway) and proceed on 1-94 
West (Dan Ryan Expressway). Follow to I-
55 North (Stevenson Expressway). Exit at 
Martin L. King Drive (Exit #293D). 

From Indiana via Skyway: 
Take 1-90 West (Indiana Tollway turns 
into the Chicago Skyway). Merge onto I-
90/94 West (Dan Ryan Expressway). Exit 
at 1-55 North (Stevenson Expressway). 
Exit at Martin L. King Drive (Exit 
#293D). 

From Lake Shore Drive (US-41): 
From the north, exit at 31st Street and 
turn right (west). From the south, exit at 
31st Street and turn leff (west). Turn right 
on Martin L. King Drive. 

From Congress Parkway: 
From Congress Parkway, turn right onto 
Michigan Avenue. Proceed south to 
Cermak Road (E. 22nd St.). Turn leff on 
Cermak Road. Then turn right immedi
ately onto Prairie Avenue and follow signs 
to McCormick Place. 
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FABTECH 
International 

The two organizers of FABTECH International are the Society 
of Manufacturing Engineers (SME) and the Fabricators and Manu
facturers Association, International (FMA). 

FABTECH International, a metal forming and fabricating event, 
debuted in Cleveland, Ohio, in 1981. It has grown from a regional 
trade show to a source of technological solutions for manufacturers 
of all types and sizes. The FABTECH mission is to bring metal form
ing and fabrication buyers and sellers together in a convenient loca
tion to exchange products and services, and provide a forum to ed
ucate the industry on the latest technologies. 

The SME, formed in 1932 and headquartered in Dearborn, Mich., 
is a leading professional society supporting manufacturing educa
tion. In addition, it influences more than half a million manufac
turing engineers and executives annually. The society has members 
in 70 countries supported by a network of hundreds of chapters 
worldwide. For more information on SME, visit http://www.sme.org/. 

The FMA, founded in 1970 and headquartered in Rockford, 111., 
is a nonprofit educational association dedicated exclusively to metal 
forming and fabricating professionals. Also, it is considered the 
largest educational association for its industry and has thousands 
of members worldwide. For more information on FMA, visit 
http://www.fmanet.org/. 

FABTECH Technical Conferences 
In addition to the American Welding Society's own pro
gramming at the FABTECH International & AWS Welding 
Show, you're welcome to attend conferences organized by the 
Fabricators and Manufacturers Association International and 
the Society of Manufacturing Engineers. FMA and SME have 
scheduled 35 FABTECH technical sessions in seven topic 
areas: 

• Cutting 

• Fabrication/Forming 

• Management/Operations 

• Materials, Processes 

• Lasers 

• Stamping 

• Tube and Pipe 

These sessions, led by industry experts, are an excellent way 
for design engineers, machine operators, and managers to 
gain current technical information and learn about the latest 
innovations. For more information, visit 
www.fmafabtech.com and click on Conference, or 
www.sme.org/fabtech and click on Conference/Technical 
Sessions. 

AWS at a Glance 
About Membership 
Founded in 1919 to advance the science, technology, and 
application of welding, AWS serves nearly 50,000 Individual 
Members and 1,300 Corporate Members worldwide. 
Individual Membership consists of engineers, educators, 
researchers, welders, inspectors, welding foreman, company 
executives and business owners. Corporate Members include 
welding manufacturers, independent welding shops, job shops, 
distributorships, end users, educational institutions, and more. 
Member interests include automatic, semiautomatic, and man
ual welding, as well as brazing, soldering, cutting, ceramics, 
lamination, robotics, lasers, safety and health, and more. 
Additional information on Corporate or Individual 
Membership is available by calling the Membership Dept. at 
(800) 443-9353, ext. 480 or on the AWS Web site at 
vvivw.fltvs.org. 

AWS Magazines 
The Welding Journal - a major monthly magazine specifically 
serving the welding, brazing, soldering, allied joining and cut
ting, and manufacturing industries - is mailed to all AWS 
members. The publication includes authoritative articles that 
can help your business and professional development, as well 
as news, "how-to" stories, research reports, advertisements, and 
much more. Winner of more than 60 editorial and design 
awards, including the 1999 Florida Magazine Association 
award for "Best In-Depth Reporting." 
In addition, Inspection Trends - the magazine for materials 
inspection and testing personnel - is mailed to individuals and 
facilities certified by AWS, including all Certified Welding 
Inspectors. 

Technical Publications 
AWS offers over 300 books, charts, replicas, and proceedings. 
In addition, AWS has developed more than 200 codes, 
recommended practices, and guides, produced under strict 
procedures certified by the American National Standards 
Institute (ANSI). They include one ofthe most consulted 
codes in the world, AWS D1.1/D1.1M, Structural Welding 
Code—Steel. See our free 44-page full-color catalog, visit the 
AWS Welding Store online at www.aws.org/catalogs, or visit the 
AWS Bookstore at the 2005 FABTECH International & AWS 
Welding Show. 

Education Programs 
AWS education programs include international, national, and 
local conferences; seminars; individual corporate programs; 
and study guides. Subjects range from the basics to the most 
recent advances in technology. AWS offers the award-winning 
SENSE (Schools Excelling through National Skills Education) 
program to all qualified U.S. welding educational groups. 

AWS Foundation 
Established in 1989 to support research and education in weld
ing and related technologies, the AWS Foundation is commit
ted to awarding more than $300,000 annually in undergradu
ate scholarships and graduate research fellowships. In addition, 
the Foundation hosts other programs, such as the Engineering 
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Your Future instructors' guide; career promotional videos 
such as the award-winning Welding: So Hot, It's Cool (down
loadable from www.aws.org); and the History of Welding CD, 
stressing the importance of welding and the critical shortage 
of skilled manpower. 

AWS Cert i f icat ion 
AWS develops and administers a variety of certification pro
grams for welding professionals to help industry identify 
qualified personnel and provide individuals with meaningful 
career objectives. 
The most successful of these programs is the AWS Certified 
Welding Inspector program. With more than 21,000 inspec
tors currently certified and over 52,000 certified since 1979, 
the AWS CWI program has become the gold standard to 
define welding quality and has enhanced the careers of many 
thousands of welding professionals. 
AWS also certifies welders, welding testing facilities, educa
tors, engineers, and robotic arc welding technicians. New pro
grams for 2005 include a productivity-based certification for 
welding supervisors and a program to define a best practice 
for interpreting weld radiographs. AWS is working with the 
American Institute of Steel Construction to develop a new 
program for certifying inspectors of steel structures. 

Noteworthy Activities 
Monday, November 14 
Welcome Ceremony 
8:45 a.m. - 9:00 a.m. 
South Lobby 
To commemorate the first joint FABTECH International and 
AWS Welding Show, a special welcoming ceremony will be 
conducted to celebrate this historic event. Dignitaries from 
the American Welding Society, Fabricators & Manufacturers 
Association, and Society of Manufacturing Engineers, as well 
as local and state government officials, will be on hand to 
extend a warm welcome to the exhibitors and attendees, and 
to acknowledge the wide breadth of technology this com
bined show has to offer. Don't miss this unique event. 

6:30 p.m. - 8:00 p.m. 
AWS Officers' Reception 
Hilton Towers 

This stylish annual party is open to all AWS members and is 
a great opportunity to get together. Meet the AWS officers, 
new friends, new members, and new prospects in an elegant 
setting. Cash bar, complimentary hors d'oeuvres buffet. 
Evening business attire, please. 

11:00 a.m. - Noon 
Gases and Welding Distr ibutors Association 
GAWDA-Sponsored CEO Presentation 
Room N427B, C (North Bldg.) 

9:00 a.m. - 5:00 p.m. 
GAWDA Pavilion 
McCormick Place Show Floor 
The Gases and Welding Distributors Association (GAWDA) 
will have a special pavilion within the AWS Exposition. 
Excellent opportunities exist there to network, conduct busi
ness, learn, and save money. 

7:30 a.m. - 8:30 a.m. 
Prayer Breakfast 
Dallas Convention Center 
Lift your spirits with fellowship, a good breakfast, and a 
message of hope in a challenging time. The speaker is 
Dr. John Koessler, professor and chairman ofthe Pastoral 
Studies Department ofthe Moody Bible Institute in 
Chicago. Tickets: $20. 

Tueday, N o v e m b e r 1 5 
1:00 p.m. - 5:00 p.m. 
Education Tour • South Transportation Lobby 

Visit Chicago Pipe Fitters Local 597's Mokena Apprentice 
Training Center. Tour limited to 90 people. Advance registra
tion required. Tour fee is $35. 

AWS Foundation 
The Foundation is raffling off a 2005 Trek Fuel EX 7™ moun
tain bike at the Show. Purchase your tickets at the AWS 
Foundation Booth 2140. 

Second AWS Professional Welders 
Competition 
November 14-16 
AWS will hold the second Professional Welders Competition at 
the FABTECH International & AWS Welding Show. Professional 
welders will compete on the show floor for a grand prize of 
$2,500 by making a simulated beam-to-column connection. 
The procedure involves welding one side of the web and flanges 
of a 1/4-inch-thick W8xl3 I-beam to a 1/4-inch-thick vertical 
plate, simulating a beam-to-column weld. Each participant will 
set his/her own voltage and wire-feed speed. 
Competitors will have five minutes to create a single-pass multi-
position 5/16-inch fillet weld using gas-shielded flux cored arc 
welding (FCAW-G, with 0.045-inch wire and a 75AR-25C02 

mixture) on low-carbon steel. 

The contest will be judged by a team of AWS Certified 
Welding Inspectors using the criteria in AWS Dl . l , Structural 
Welding Code—Steel, and verified using automated inspection 
equipment. 

In addition to the $2,500 grand prize, a $1,000 second prize 
and a $500 third prize will be awarded, and the top 12 
competitors will win an AWS duffel bag. Each participant will 
receive an AWS Professional Welders Competition T-shirt. 
Competitors must be at least 19 years old, sign a form stating 
that they are professional welders, and pay a $10 entry fee. 
Registration will take place at the Professional Welders 
Competition booth on the show floor between noon and 
4 PM on Sunday, November 13, and Monday through 
Wednesday during the competition. 
Competition Hours: 
Monday, Nov. 14, 9:00 a.m.-Noon and 1:30 p.m.^:30 p.m. 
Tuesday, Nov. 15, 9:00 a.m.-Noon and 1:30 p.m.-4:30 p.m. 
Wednesday, Nov. 16, 9:00 a.m.-l 1:00 a.m. 
The winners will be announced at an awards ceremony at 1 
p.m. on Wednesday, November 16. (Winners need not be pres
ent at the awards ceremony.) 
For More Information 

For more information about the Professional Welders 
Competition, including complete competition rules 
and safety rules, please visit: www.aws.org/competition. 
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AWS Calendar of Events 
Events 

C7B - Electron Beam Welding and Cutting 

Prayer Breakfast 

Dl 1 - Welding Iron Castings 

D14C - Earthmoving, Construction, 
and Agricultural Equipment 

Welding the High-Performance 
Stainless Steels Conference 

Road Map through the 2004 D1.1/D1.1M:2004 
Structural Welding Code — Steel 

Pricing and Profitability -
Controlling the Costs of Welding 

AWS-RWMA Welding School 

Show Welcome Ceremony 

D18 - Food Processing Equipment 

GAWDA Pavilion 

GAWDA Sponsored Session 

Welding End User Meeting 

Section Appreciation Luncheon 

D14H - Surfacing of Industrial Mill Rolls 

Session 1: Laser Arc Hybrid Welding 

Session 2: Ultrasonic Metal Welding 

Session 3: Friction Welding 

Education Program — Session 1 

American Council of the IIW 

AWS Officers' Reception 

Education Scholarship Committee 

Bl - Methods of Inspection 

D14B - General Design and 
Practices (Machinery and Equipment) 

Date 

Nov. 13 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Time 

1:00 p.m-4:00 p.m. 

7:30 a.m.-8:30 a.m. 

8 a.m.-Noon 

8 a.m.-Noon 

Room* 

N426A 

N426B 

N426A 

N426C 

8:30 a.m.-4:30 p.m. S401A 

8:30 a.m.-4:30 p.m. S401B, C 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 14 

Nov. 15 

Nov. 15 

Nov. 15 

8:30 a.m.-4:30 p.m. 

8:30 a.m.-4:30 p.m. 

8:45 a.m.-9:00 a.m. 

9:00 a.m.-4:00 p.m. 

9:00 a.m.-5:00 p.m. 

11:00 a.m.-Noon 

11:00 a.m.-Noon 

Noon-2:00 p.m. 

1:00 p.m.-5:00 p.m. 

1:00 p.m.-5:00 p.m. 

1:00 p.m.-5:00 p.m. 

1:00 p.m.-5:00 p.m. 

1:00 p.m.-5:00 p.m. 

2:30 p.m.-5:00 p.m. 

6:30 p.m.-8:00 p.m. 

7:45 a.m.-9:00 a.m. 

8:00 a.m.-Noon 

8:00 p.m.-Noon 

S401D 

S402A 

South Lobby 

N427A 

Show Aisles 
2100,3100,4100 

N427B, C 

S404A 

S404D 

N426C 

S501B, C, D 

S502A, B 

S503A 

S501A 

S405A 

Hilton Chicago 
Hotel 

S405A 

N426B 

N426C 
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AWS Calendar of Events 
Events 
Welding the High-Performance 

Stainless Steels Conference 

Metallurgy Applied to Everyday Welding 

Inspection to the 2004 Dl . l 

Structural Welding Code - Steel 

AWS-RWMA Welding School 

PACWI/POCWA 

Session 4: Modeling of Weld Defects -
Understanding and Prevention I 

Session 5: loining Technologies for 
Naval Applications 

Session 6: Life Extension for 
Power Plants 

Education Program — Session 2 

Interview With A Legend 

Brazing and Soldering Commercial Session 

Cl - Resistance Welding 

D14G - Welding of Rotating Equipment 

Session 7: Modeling of Weld Defects -
Understanding and Prevention II 

Session 8: Consumables 

Session 9: loining Processes and 
Parameters Control I 

D14E - Welding of Presses 

Friction Stir Welding Conference 

Welding and Fabrication of Food 
Industry Equipment Conference 

The Why and How of Welding 
Procedure Specifications 

Advances in Welding 
Equipment and Technology 

Session 10: Joining Processes and 
Parameters Control II 

Session 11: Steel Weldability 

D14 - Machinery and Equipment 

Date Time Room# 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 15 

Nov. 16 

Nov. 16 

Nov. 16 

Nov. 16 

Nov. 16 

Nov. 16 

Nov. 16 

Nov. 16 

8:30 a.m. 

8:30 a.m. 

8:30 a.m. 

8:30 a.m. 

9:00 a.m. 

9:00 a.m. 

9:00 a.m. 

9:00 a.m. 

9:00 a.m. 

10:00 a.rr 

1:00 p.m. 

1:00 p.m. 

1:00 p.m. 

1:00 p.m. 

1:00 p.m. 

1:00 p.m. 

8:00 a.m.-

8:30 a.m, 

8:30 a.m. 

8:30 a.m.-

8:30 a.m.-

9:00 a.m.-

9:00 a.m.-

1:00 p.m. 

-4:30 p.m. 

-4:30 p.m. 

-4:30 p.m. 

-4:30 p.m. 

-Noon 

-Noon 

-Noon 

-Noon 

-Noon 

i.-ll:00 a.m. 

-4:30 a.m. 

-5:00 p.m. 

-5:00 p.m. 

-5:00 p.m. 

-5:00 p.m. 

-5:00 p.m. 

-Noon 

-4:30 p.m. 

-4:30 p.m. 

-4:30 p.m. 

-4:30 p.m. 

-Noon 

-Noon 

-5:00 p.m. 

S401A 

S401B, C 

S401D 

S402A 

S405B 

S503A 

S501B, C, D 

S502A, B 

S501A 

S403A 

S403A 

N426A 

N426C 

S503A 

S501B, C, D 

S502A 

N426C 

S401A 

S401B, C 

S401D 

S402A 

S502A 

S503A 

N426C 
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AWS Professional Program 

The American Welding Society and the AWS Technical Papers 
Committee will present sessions showcasing welding research 
and new commercial developments. These sessions will offer the 
most up-to-date information on processes, materials, consum
ables, automation, design, testing, and modeling. 

All room numbers are in McCormick Place South (South 
Building) unless otherwise indicated. 

Monday, November 14 
Afternoon Sessions: 
1:00 p.m-5:00 p.m. 

Session 1: Room S5Q1B, C 
Laser Arc Hybrid Welding 
A. 1:00 p.m. Hybrid Laser+GMAW Process for 

Suppression of Welding Defects at High 
Speed Travel 
by H.W. Choi, M.H. Cho, and D.F. Farson, 
The Ohio State University, Columbus, OH; 
and P.E. Denney, Edison Welding Institute, 
Columbus, OH. 

B. 1:35 p.m. Laser Stabilization of Arc Cathode During 
GMA Welding of Titanium, 
by B.W. Shinn, and D.F. Farson, The Ohio 
State University, Columbus, OH; and P.E. 
Denney, Edison Welding Institute, 
Columbus, OH 

C. 2:10 p.m. Laser Hybrid Welding of Coated High-
Strength Steels, 
by D.E. Clark, K.L. Kenny, and D.P. Pace, 
Idaho National Laboratory, Idaho Falls, ID. 

Session 2: Room S502A 
Ultrasonic Metal Welding 

A. 1:00 p.m. Ultrasonic Metal Welding of Aluminum 
Sheet, 
by S. Ward, R. Jahn, D. Wilkosz, and A. 
Krause, Ford Motor Company, Dearborn, 
MI; R. Hansen, Branson Ultrasonics 
Corporation, Danbury, CT; J. Walsh, 
Sonobond Ultrasonics, Inc., West Chester, PA; 
and K. Graff, Edison Welding Institute, 
Columbus, OH 

B. 1:35 p.m. Process Innovations in Ultrasonic Metal 
Welding, 
by J. Sheehan, Branson Ultrasonics 
Corporation, Danbury, CT; J. Devine and 
I. Walsh, Sonobond Ultrasonics, Inc., West 
Chester, PA; K. Graff and Z. Berg, Edison 
Welding Institute, Columbus, OH; and 
E. Hetrick and L. Reatherford, Ford Motor 
Company, Dearborn, MI 

C. 2:10 p.m. Continuous Ultrasonic Welding for Solid 
State Rapid Prototyping, 
by D. White, Solidica, Inc., Ann Arbor, MI 

D. 2:45 p.m. Effects of Clamping Pressure on Micro 
Weld Formation in Ultrasonically Welded 
Lap Joints, 
by H. Doumanidis, University of Cyprus, 
Nicosia, Cyprus; and E. Shattuck and 
P. Wong, Tufts University, Medford, MA 

E. 3:20 p.m. Mechanics and Mechanism of the 
Ultrasonic Metal Weld in Aluminum, 
by K. Graff, Edison Welding Institute, 
Columbus, OH; and E. de Vries, The Ohio 
State University, Columbus, OH 

F. 3:55 p.m. Quality Assurance in Ultrasonic Metal 
Welding of Aluminum Alloys, 
by B. Ghaffari and G. Mozurkewich, 
Ford Motor Company, Dearborn, MI; 
K. Graff, T. Freeh, and M. Short, Edison 
Welding Institute, Columbus, OH; and 
S. Rokhlin, The Ohio State University, 
Columbus, OH 

Session 3: Room S5Q3A 
Friction Welding 

A. 1:00 p.m. Residual Stress Measurement in Friction 
Stir Welded T1-6AI-4V, 
by M.B. Prime, T.J. Lienert, and 
W. L. Stellwag, Jr., Los Alamos National 
Laboratory, Los Alamos, NM 

B. 1:35 p.m. Fundamentals of Friction Welding, 
by J. Price, Clinton Township, MI 

C. 2:10 p.m. Process Results and Microstructural 
Evolution of Inertia Friction Welded 
Austenitic Stainless Steels: Initial Studies, 
by T.J. Lienert, D.A. Hartman, and 
W L. Stellwag, Jr., Los Alamos National 
Laboratory, Los Alamos, NM; and J.D. Puskar, 
Sandia National Laboratories, Livermore, CA. 

D. 2:45 p.m. Accoustic Monitoring of Inertia Friction 
Welded Austenitic Stainless Steels: Initial 
Studies, 
by D.A. Hartman, T.J. Lienert, WL. Stellwag, 
Jr., M. J. Cola, V.R. Dave, and I.E. Brazil, Los 
Alamos National Laboratory, Los Alamos, NM 

E. 3:20 p.m. Friction Stir Welding of AZ31B-H24 
Magnesium Alloy: Microstructure Features 
and Failure Behavior, 
by A. Polar, M. Pareek, and J.E. Indacochea, 
University of Illinois at Chicago, Chicago, IL 
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F. 3:55 p.m. Plunge Testing to Evaluate Tool Materials 
for Friction Stir Welding of 6061 
Aluminum and 6061 + 20wt%AI203 

Composite, 
by M. Santella, Z. Feng, and A. Frederick, 
Oak Ridge National Laboratory, Oak Ridge, TN 

Tuesday, November 15 
Morning Sessions: 
9:00 a.m-Noon 

Session 4: Room S503A 

Modeling of Weld Defects - Understanding 
and Prevention I 

A. 9:00 a.m. Defect Formation in Friction Stir Welds, 
by A. P. Reynolds, The University of South 
Carolina, Columbia, SC 

B. 9:35 a.m. Distortion Testing and Analysis in Laser 
Welds, 
by C.V. Robino, F. M. Hooper, M. Reece, 
Sandia National Laboratories, Albuquerque, 
NM; and J.D. Puskar, Lawrence Livermore 
National Laboratory, Livermore, CA 

C. 10:10 a.m. Prediction of Welding Distortion in Large 
and Complex Structures, 
by P. Michaleris, The Pennsylvania State 
University, University Park, PA 

D. 10:45 a.m. Bifurcation Phenomenon in Plate Welding, 
by CL. Tsai, The Ohio State University, 
Columbus, OH; and M.S. Han, Daewoo 
Shipbuilding and Marine Engineering Co. 
Ltd., Koje, Republic of Korea 

E. 11:20 a.m. Quantitative Analysis Techniques for 
Assessing Engineering Significance of 
Weld Imperfections, 
by P. Dong, Center for Welded Structures 
Research, Battelle, Columbus, OH 

Session 5: Room S5Q1B 
Joining Technologies for Naval Applications 

A. 9:00 a.m. Composite to Steel Adhesive Joints 
Development for Next Generation Surface 
Combatant, 
by L.E. Brown and G. Ritter, Edison 
Welding Institute, Columbus, OH; 
K. Koudela, The Pennsylvania State 
University, University Park, PA; 
R. Bohlmann, The Boeing Company, 
St. Louis, MO; and J. Smith, Bath Iron 
Works, Bath, ME 

B. 9:35 a.m. Virtual Reality for GMAW Welder Training, 
by N.C. Porter, Edison Welding Institute, 
Columbus, OH; J.A. Cote, General 
Dynamics Electric Boat Division, Groton, 
CT; T. D. Gifford, V RSim, New Britain, CT; 
and W. Lam, FCS Control Systems, Orchard 
Park, NY 

C. 10:10 a.m. Laser Peening of Navy Alloys for Improved 
Fatigue Life, 
by K.N. Tran, Carderock Division, Naval 
Surface Warfare Center, West Bethesda, 
MD; L. A. Hackel, Metal Improvement 
Company, Livermore, CA; and M. R. Hill, 
University of California, Davis, CA 

D. 10:45 a.m. Feasibility Study of Submerged Arc 
Welding a 827 to 1102 MPa Yield Strength 
10 Nickel Steel, 
by RJ. Wong and J. J. Deloach, Carderock 
Division, Naval Surface Warfare Center, 
West Bethesda, MD 

E. 11:20 a.m. Twin-Arc and Cold-Wire-Feed Submerged 
Arc Welding of HSLA-100 Steel, 
by M. Mruczek and P. J. Konkol, Concurrent 
Technologies Corporation, Johnstown, PA 

F. 11:45 a.m. Feasibility Study of Buried Gas Tungsten 
Arc Welding of 827 to 1102 MPa Yield 
Strength, 10 Nickel Steel, 
by R. J. Wong and J. J. Deloach, Carderock 
Division, Naval Surface Warfare Center, 
West Bethesda, MD 

Session 6: Room S502A 
Life Extension for Power Plants 

A. 9:00 a.m. Use of Crack Tip Opening Angle to Assess 
the Resistance of Pipelines to Running 
Cracks, 
by T. Siewert and D. McColsky, National 
Institute of Standards and Technology, 
Boulder, CO 

B. 9:35 a.m. The Welding Characteristics of a New 
Ni-Cr-Mo Alloy Designed to Resist Wet 
Process Phosphoric Acid, 
by G. Chirieleison, P. Crook, and 
G. Hoback, Haynes International, 
Kokomo, IN 

C. 10:10 a.m. Remaining Life Assessment of Pressure 
Vessel, Piping and Process Heater Tubes, 
by D. S. Kim, Shell Global Solutions, 
Houston, TX 

D. 10:45 a.m. Welding Guidelines for Refining, Chemical 
and Gas Industries Based on API RP 582, 
by D.S. Kim, Shell Global Solutions, 
Houston, TX 

E. 11:20 a.m. Extending the Life of Single Crystal 
Turbine Blades with Weld Repair, 
by J. M. Vitek and S. A. David, Oak Ridge 
National Laboratory, Oak Ridge, TN; and 
S. Babu, Edison Welding Institute, 
Columbus, OH 
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F. 11:55 a.m. Selection of Weld Overlay Coatings for 
Corrosion Protection in Boilers with Low 
N0X Burners 
J. N. Dupont, Lehigh University, 
Bethlehem, PA 

Afternoon Sessions: 
1:00 p.m-5:00 p.m. 

Session 7: Room S503A 
Modeling of Weld Defects - Understanding 
and Prevention II 

A. 1:00 p.m. Predicting the Onset of High-Speed GMA 
Weld Defects, 
by T. C. Nguyen, Conestoga College, 
Kitchener, ON, Canada; and D. C. 
Weckman, and D. Johnson, University of 
Waterloo, Waterloo, ON, Canada 

B. 1:35 p.m. Recent Developments in Understanding 
and Preventing Humping and 
Undercutting, 
by RF. Mendez, Colorado School of Mines, 
Golden, CO 

C. 2:10 p.m. Modeling - A Path to Prevent Defect 
Formation at High Welding Speeds during 
Gas Tungsten Arc Welding, 
by A. Kumar and T. DebRoy, The 
Pennsylvania State University, University 
Park, PA 

D. 2:45 p.m. Predicting and Reducing Liquation-
Cracking Susceptibility Based on 
Temperature vs. Fraction Solid, 
by G. Cao and S. Kou, University of 
Wisconsin, Madison, WI 

Session 8: Room S501B, C 
Consumables 

A. 1:00 p.m. Small-Batch Metal-Cored Welding Repair 
Consumables, 
by G. Castro and D.L. Olson, Colorado 
School of Mines, Golden, CO; and 
C. D. Dallam and D. Fedor, The Lincoln 
Electric Company, Cleveland, OH 

B. 1:35 p.m. Engineering Weld Design - Are Hybrid 
Welding Wires in Our Future?, 
by J. Jackson, A. Lasseigne, S. Liu, and 
D. Olson, Colorado School of Mines, 
Golden, CO 

C. 2:10 p.m. Microstructure Change of (Cr,Fe)23C6 in 
High Chromium Fe-Cr-C Hardfacing Alloys, 
by C. Fan and W Wu, National Chung 
Hsing University, Taichung, Taiwan 

D. 2:45 p.m. Isothermal Decomposition of Austenite 
in ANSI/AWS A5.29-98 E81T5-G MCAW 
C-Mn-Ni1 All-Weld Metal, 
by E. Surian and N. Ramini de Rissone, 
National University of Lomas De 

Zamors/DYTEMA, Buenos Aires, 
Argentina; H. Svoboda, University of 
Buenos Aires, Buenos Aires, Argentina; 
and L.A. de Vedia, UNSAM-CNEA, 
Buenos Aires, Argentina 

E. 3:20 p.m. Effect of Copper in High-Strength Low-
Alloy Steel, 
by K. Moline and J. Scott, Devasco 
International, Houston, TX; and S. Liu 
and A. Lasseigne, Colorado School of 
Mines, Golden, CO 

Session 9: Room S502A 

Joining Processes and Parameters Control I 

A.1:00 p.m. Designing for Remote Laser Welding, 
by K. Klingbeil, Scanweld, White Bear 
Lake, MN 

B. 1:35 p.m. Genetic Algorithm for Optimization of 
Process Parameters for Height to Width 
Ratio and Application of Neural Networks 
for Prediction of Weld Bead Geometric 
Parameters for TIG Welding Process, 
by D.S. Nagesh, Delhi College of 
Engineering, Delhi, India; and G. L. Datta, 
1.1. T. Kharagpur, Kharagpur, India 

C. 2:10 p.m. The Crystal Orientation of a Vibration 
Welding Structure, 
by C.-W. Kuo and W. Wu, National Chung 
Hsing University, Taichung, Taiwan 

D. 2:45 p.m. Sonoluminescence Welding and Cutting, 
by V.K. Madhavan, B.S. Aswin, and 
R. Vignesh, Chennai, India 

Wednesday, November 16 
Morning Sessions: 
9:00 a.m-Noon 

Session 10: Room S502A 
Joining Processes and Parameters Control II 

A. 9:00 a.m. Microstructures and Mechanical 
Properties Evolution during Accumulative 
Roll Bonding of Al/Mg Composite, 
by M.-C. Chen and W. Wu, National Chung 
Hsing University, Taichung, Taiwan 

B. 9:35 a.m. Response Surface Model for Predicting 
Dilution in Universal Gas Metal Arc 
Cladding, 
by A. S. Shahi, Sant Longowal Institute of 
Engineering & Technology, Longowal, 
India; and S. Pandey, India Institute of 
Technology, Delhi, India 

C. 10:10 a.m. Transient Liquid Phase Bonding of 
Stainless Steel to Aluminum Using a 
Gallium Interlayer, 
by A. Rowe and S. Liu, Colorado School of 
Mines, Golden, CO 
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D. 10:45 a.m. Modified GMAW for Spray Transfer with 
Pure C02 Shielding Gas, 
by E. Soderstrom and P. Mendez, Colorado 
School of Mines, Golden, CO 

E. 11:20 a.m. A Process Control System to Determine an 
Optimum GMAW-P Parameter on the Basis 
of Process-Integrated Quality Assurance, 
by S. Rajasekaran, Mahendra Engineering 
College, Tamil Nadu, India; and 
R. Umarani, El-Shaddai Welding and 
Cutting Consultants, Tamil Nadu, India 

Session 11: Room S5Q3A 
Steel Weldability 

A. 9:00 a.m. Fabrication of a Prototype Natural Gas 
Container Using New Steel and Welding 
Technology, 
by D.P. Fairchild, P.P. Smith, N.E. Biery, 
A. M. Farah, D. B. Lillig, T. S. Jackson, and 
W J. Sisak, ExxonMobil, Houston, TX 

B. 9:35 a.m. Resistance Spot Welding on Two Dual 
Phase Steels, 
by M. Tumuluru, US Steel Corp. Research 
and Technology Center, Monroeville, PA 

C. 10:10 a.m. Generic Issues in Welding Advanced and 
High Performance Steels, 
by Y. Adonyi, LeTourneau University, 
Longview, TX 

D. 10:45 a.m. Comparison of Friction Stir Welding and 
Submerged-Arc Weldments in HSLA-65 
Steel, 
by P. J. Konkol and M. Mruczek, Concurrent 
Technologies Corporation, Johnstown, PA 

E. 11:20 a.m. Changes on a Pass-By-Pass Basis in 
ASTM A36 GMA Welds, 
by E.A. Metzbower and DW. Moon, 
U.S. Naval Research Laboratory, 
Washington, DC 

Poster Session 
Sunday, November 13-Wednesday, November 16 
Located near the Technical Session Rooms 
Category B: Undergraduate Degree Program 

SPB-1 Deformation Resistance Welding of MR 
Damper - A Robust Engineering Study, 
by A. Ananthanarayanan, Delphi Energy & 
Chassis Systems Corp.; and J. Archie, 
C. Owens, and D. Alger, The Ohio State 
University 

SPB-2 Effects of Surface Contamination on Weld 
Quality, 
by B. Victor, T. Cobbs, A. Swary, and 
C. Fischer, The Ohio State University 

SPB-3 Fatigue Properties of As-Welded and 
Postweld Heat Treated Type 41 OSS Repair 
Welds in Steam Turbine Components, 
by M. Lorenz, R. Folger, Y.C. Lim, and 
R. Fudjiarta, The Ohio State University 

SPB-4 The Effect of Electrode Geometry on 
Sheet Sticking for Aluminum Resistance 
Spot Welding, 
by M. Marcus, E. Hammond, and 
R. L. Sluboda, The Ohio State University 

SPB-5 Laser Spot Welding of Liga Alloys, 
by C. Ellison, N. Mohr, and K. Mendala, 
The Ohio State University 

SPB-6 Acceptable Upper Oxygen Limit for GTA 
Full Penetration Welds, 
by Q. Champ, F. Stewart, and R. Alicea, 
The Ohio State University 

SPB-7 Investigation of ASTM A514 as an 
Alternative For Current Material in High 
Strength Steel Applications, 
by R. Nelson, J. Bayless, and M. Lincoln, 
The Ohio State University 

SPB-8 Contact Tip Testing, 
by J. Stalnaker, J. Stewart, and B. Neely, 
the Ohio State University. 

SPB-9 Investigation of the Fume Formation 
Characteristics of a Metal-Cored 
Electrode, 
by N. Kapusta, M. Lewis, and M. Williams, 
The Ohio State University 

Category C: Graduate Degree Program 

SPC-1 Advanced Characterization of Hardfacing 
Consumable Fume Particles, 
by M. Gonser, J. Lippold, and D. Dickinson, 
The Ohio State University 
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Brazing and Soldering 
Commercial Sessions 
Free to all show attendees 

Tuesday, November 15 
RoomS403A 

1:00 p.m. Advancing Science of Automated Brazing 
Roger Lohrey and Gene Stout, Fusion Inc., 
Willoughby, OH 
How do you automate a process - brazing -
that has been around forever, but is 
something that clearly not everyone can 
master on even a manual basis? Apply 
scientific principles to the design and 
building ofthe equipment. This study 
explains using the scientific method in the 
manufacture of brazing machines 
that can produce hundreds of parts per 
hour, and millions of parts over the life of 
the equipment. 

1:30 p.m. What's New from J. W. Harris? 
Robert M. Henson, J. W. Harris, Mason, OH 
Topic 1: J.W Harris Filler Metal: Blockade 
for copper and brass, and Alcor, a flux cored 
aluminum solder. 

Topic 2: Harris Calorific oxyfuel torches: 
Torch design and features for brazing. 

2:00 p.m. Advances in Induction Brazing 

Kelvin D. Spain, Radyne Corp., 
Milwaukee, Wl 
A review of induction heating capabilities 
and commercial application to efficient 
brazing and soldering. 

2:30 p.m.-3:00 p.m. Break 

3:00 p.m. Induction Brazing and Soldering 

Rich Detty, Pillar Induction, Brookfield, WI 

Pillar Induction Cycle-Dyne products offer 
the versatility and reliability to accurately 
and efficiently join a wide variety of 
product applications. Induction brazing is 
a fast, economical alternative to other 
traditional brazing methods. 

3:30 p.m. Engineering, Manufacturing and Re-coring 
of High Temperature Heat Exchangers 
Using Nickel Based and Other Brazing 
Technologies 

Don Hainley, Wall Colmonoy Corporation, 
Dayton, OH; and John Sturch, Wall 
Colmonoy Corporation, Oklahoma City, OK 

The two major designs of high-temperature 
heat exchangers are "tube and shell" and 
"plate and fin" construction. The session 
will describe these types of construction 
techniques and demonstrate Wall 
Colmonoy Corporation's capabilities 
to design, fabricate, braze, test, and weld 
these complex assemblies for the aerospace, 
military, power generation, and HVAC 
industries. The focus will be on the use of 
nickel-based braze alloys for the 
applications, but the session also will 
present Wall Colmonoy's capabilities to 
provide solutions with other brazing media. 

Tuesday, November 15 
10 :00 a . m . - 1 1 : 0 0 a .m . 
Room S403A 

Interview with a Legend 

This year's interviewee, Robert L. Peaslee, is affectionately 
known as "The Father of Nickel Brazing." 

After earning a chemical engineering degree at the University 
of Cincinnati in 1940, Mr. Peaslee worked for Curtiss Wright 
Corporation as a metallurgist during World War II. After the 
war, he transferred to the firm's mechanical research division 
and then to engineering, and became the welding engineer in 
charge of fabrication development on jet engines. While at 
Curtiss Wright, he developed a process that became known as 
diffusion brazing. 

In 1950, Mr. Peaslee joined Wall Colmonoy Corporation of 
Madison Heights, Mich., where he promoted and developed 
high-temperature and high-quality structural brazing 
throughout the jet engine industry. He established the first 
commercial job shop for nickel brazing of aircraft compo
nents and was instrumental in expanding this operation. 

In 1970, he organized the first AWS Brazing Conference, held 
each year in conjunction with the AWS Welding Show. 

He has been a guest speaker for AWS Welding Sections all 
around the country, and has presented papers internationally. 

AWS presented a National Meritorious Certificate Award to 
Mr. Peaslee in 1980. He is a Fellow of the American Welding 
Society, and he delivered the 1991 Comfort A. Adams Lecture. 
He is a life member of AWS and has received the AWS "Gold 
Certificate" as a 50-year member. He is also a life member of 
ASM International, and a member of ASTM International 
and the American Chemical Society. 

Interviewing Mr. Peaslee will be Wayne Engeron of the 
Engeron Technology Group in Stone Mountain, GA. This 
family-owned group of companies sells products and auto
mated equipment for brazing and soldering; performs train
ing, consulting, and inspection work for manufacturers 
nationwide; and provides machining and fabrication services. 
Following the interview, Mr. Engeron will moderate an audi
ence question-and-answer period. 
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AWS Education Program 
Monday, November 14 
Afternoon Sessions: 
1:00 p.m-5:00 p.m. 

Sess ion 1 R o o m S501A 

1:00 p.m. People Powered Lean, Providing Welders 
and Fabricators to Meet Production 
Needs in Small Manufacturing Plants, 
by J. C. Barto III, A. D. Robertson, and 
B. Warner, Training Modernization Group, 
Chesapeake, VA 

1:35 p.m. Education and Training Strategies for 
Advanced Welding Technologies, 
by Dr. W R. Polanin, Illinois Central 
College, East Peoria, IL 

2:10 p.m. First-Line Supervisors Skills Development 
Program, 
by J.C. Barto III, LT. Saylor, and B. Warner, 
Training Modernization Group, 
Chesapeake, VA; and D. Hawkins, Northrup 
Grumman Newport News, Newport News, VA 

2:45 p.m. Project 'Lead The Way', Welding 
Coursework for Secondary Schools, 
by D. Dickinson, The Ohio State University, 
Columbus, OH 

3:20 p.m. Organizing the Midwest Welding 
Competition, 
by M. .Anderson, New Castle Area Career 
Program; and R. L. Richwine, Ivy Tech State 
College, New Castle, IN 

3:55 p.m. Instructional Resources for Welding 
Education, 
by Dr. R. Kimbrell, Technology Resource 
Center, Tuscaloosa, AL 

Tuesday, November 15 
Morning Sessions: 
9 :00 a .m-11 :30 a .m. 

Sess ion 2 R o o m S501A 

9:00 a.m. What's New in Education at AWS?, 
by C. B. Pollock, American Welding Society, 
Miami FL 

9:35 a.m. Qualification, Certification and QA for 
Third-World Countries, by O. Al-Erhayem, 
JOM Institute, Gillelje, Denmark 

10:10 a.m. Pressure Vessel Repair, The National 
Board of Boiler and Pressure Vessel 
Inspectors and the Process for Obtaining 
the "R" Stamp for Your Facility, 
by C. Walter, National Board of Boiler and 
Pressure Vessel Inspectors, Columbus, OH 

AWS Continuing Education 
Conferences & Seminars 

Monday , November 14 
8 :30 a .m-4:30 p.m. 
Fees: Member: $550, Nonmember: $685 

Welcoming Remarks 

Robert R. Irving, Chairman 
Donald}. Tillack, Chairman 

Welding of Stainless Steel Conference 

Room S401A 

1. Overv iew o f t h e H igh-Per fo rmance 
Stain less Stee ls 

Ralph Davison, Technical Marketing Resources, York, ME 

High-performance stainless steels (HPSS) are not limited to 
highly alloyed grades. The term high performance embodies 
optimized combinations of corrosion resistance, strength, and 
specialized fabrication capabilities achieved with lowest total 
cost through best selection of alloy elements and processing 
techniques. High-performance stainless steels are useful 
wherever corrosion-resistant parts are required. This discus
sion focuses on austenitic and duplex stainless steels showing 
the advantages of high-performance stainless steels in large 
applications of great economic significance in a wide range of 
industries and application types. The discussion addresses 
new stainless steel grades, and examples of common grades 
with special properties achieved by within-grade variation of 
composition and process. 

2. Bas ic Guidel ines fo r t h e Weld ing of 
Stain less Stee ls 

Donald J. Tillack, Tillack Metallurgical Consulting, Inc., 
Catlettsburg, KY 

This presentation will emphasize the proper pre-weld 
precautions (cleanliness, etc.), the differences between 
welding the ferritic steels and the stainless steels, how to 
avoid weld-related defects, and post-welding concerns such 
as postweld heat treatment and pickling/cleaning. 

Refreshment Break 

3. H o w Shielding Gas Select ion c a n 
Opt imize t he Stain less Steel We ld ing 
P rocess 

Kevin A. Lyttle, Praxair, Inc., Tonawanda, NY 

To meet the increasing demands for high-quality stainless 
steel welding, shielding gas blends have been formulated to 
enhance weld quality and appearance while improving weld
ing productivity. Additions of hydrogen and nitrogen have 
complemented the benefits of argon and helium to meet the 
requirements of more stringent applications and new base 
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materials. Examples of improvements in joining austenitic 
and ferritic materials through process and shielding gas 
modification will illustrate process optimization. 

4 . S e a m W e l d e d Duplex Stain less Steel 
Tubing 
Joseph W. McEnerney, Gibson Tube Inc., North Branch, NJ 

Seam welded duplex stainless steel (DSS) tubing grades are 
available to meet the needs of various service environments. 
These grades include lean DSS such as 19D and 2101, conven
tional DSS such as 2205, and super DSS such as 2507. This 
presentation will cover the characteristics of each grade, appli
cable service environments, and important issues regarding 
successful use of these materials. 

Lunch Break 12:05 p.m.-1:00 p.m. 

5 . Is We ld ing Sta in less Steel fo r LNG 
Appl ica t ions Easy? 
W. F. Newell, Jr., Euroweld, Ltd., Mooresville, NC 

This presentation will discuss options to ensure achievement 
of good weld metal toughness. Although stainless steels are 
easy to weld, achieving good weld metal toughness at the tem
peratures an LNG plant requires can be problematic. Both 
304L and 316L stainless steel base materials have a fully 
austenitic microstructure that yields very good toughness at 
cryogenic temperatures. For LNG applications, which gener
ally involve joining of pipework, specially designed 308L and 
316L consumables are the favored solution. An extensive 
database of all-weld metal data demonstrates that careful con
sumables design can achieve consistently good toughness. 
Successful projects using LNG dedicated consumables will be 
described. 

6. We ld ing of AL6XISP 
Kris J. Schott, ATI Allegheny Ludlum, Brackenridge, PA 

The 6%Mo superaustenitic stainless steels have grown from 
laboratory curiosities through "exotic" to become standard 
construction materials. They displace the Ni-Cr-Mo alloys at 
about half the cost, while retaining the field weldability of 
stainless steels and nickel alloys. This presentation will 
describe welding technology for AL-6XN® superaustenitic 
stainless steel, with emphasis on filler metal selection. 

Refreshment Break 

7. Weld ing (Super) Duplex a n d 
Supermar tens i t i c Sta in less Stee ls 
Vincent van der Mee, Lincoln Electric Europe, The Netherlands 

This presentation provides an overview of welding 
consumables and processes with their relevant mechanical 
and corrosion properties for welding (super) duplex and 
supermartensitic stainless steels, in relation to their applica
tion and requirements. The presentation also reports the 
results of investigations on weld metal for all processes. 

Adjournment 

Tuesday, November 15 
8:30 a.m-4:30 p.m. 

8. Mi t igat ing t h e Heal th Ef fects of Weld ing 
Stain less Stee ls 
Susan R. Fiore, Edison Welding Institute, Columbus, OH 

In October, 2004, the Occupational Safety and Health 
Administration (OSHA) announced a proposal to amend the 
eight-hour time-weighted average permissible exposure limit 
for hexavalent chromium (Cr(VI)). The proposal reduces the 
limit from 52 micrograms per cubic meter (mcg/m') of air to 
1 mcg/m', based on a finding that employees exposed to 
Cr(VI) face a significant risk of health effects, including lung 
cancer, asthma, nasal septum ulcerations and perforations, 
skin ulcerations (or chrome holes), and allergic and irritant 
contact dermatitis. One group of workers specifically cited by 
OSHA as being at risk are those involved with welding of 
stainless steels. This presentation will discuss ways of mini
mizing the risks and challenges associated with welding stain
less steel, including general and source-capture ventilation 
improvements, and the use of respirators to protect welders 
and other nearby workers. 

9. The Weld ing of Super Duplex Sta in less 
Steel Piping 
Michael D. Hayes, Acute Technological Services, Inc., 
Houston, TX 

This presentation will cover the fundamental welding and 
metallurgical variables that must be controlled for successful 
welding of super duplex stainless steel pipe and tube. It will 
discuss examples of welds produced in the shop and in the 
field, consider various welding techniques (including auto
matic orbital gas tungsten arc welding), and emphasize weld
ing procedure qualification, including the special tests applied 
to super duplex stainless steels. 

Refreshment Break 

10. Dissimilar Meta l We ld ing — Austen i t ic t o 
Ferr i t ic 
Donald J. Tillack, consultant to the Nickel Institute, 
Catlettsburg, KY 

This presentation provides guidelines for determining 
whether two metallurgically different metals can be welded 
successfully, with emphasis on joining austenitic to ferritic 
steels. Usually a dissimilar metal weld involves three different 
compositions: the filler metal, and the two sides of the joint. 
The welder or engineer must know the composition of the 
weld to determine whether its quality will be acceptable. The 
speaker will present techniques for estimating the composi
tion ofthe weld metal, noting each method's advantages and 
disadvantages. Also, guidelines for determining the composi
tional limits to prevent cracking of the welds will be present
ed, and the use of ferrite diagrams to determine weld compo
sition will be demonstrated. 
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11. Ferrite — What Is It and Should I Worry 
about It? 
Frank Lake, ESAB Welding and Cutting Products, Hanover, PA 

Much stainless steel welding occurs without the fabricator and 
his customer giving any thought to ferrite. Manufacturers of 
stainless steel electrodes and rods build in ferrite levels that 
work for most stainless steel welds, but certain circumstances 
require controlling the ferrite content of welds. This presen
tation will discuss the structure of the duplex and the 300 
series stainless steel weld metals in terms of composition and 
the effects of high temperature (solidification) and ambient 
temperatures. The presence of ferrite has an effect on the 
properties of the weld metal and the benefits must be weighed 
against any liabilities. The balance in a particular situation 
should reflect the subsequent service of the weldment. The 
speaker also will discuss measurement of ferrite and why dif
ferent methods exist. 

Lunch Break 12:05 p.m.-1:00 p.m. 

12. The Role of Type 2205 Duplex Stainless 
Steel in Flue Gas Desulfurization scrubber 
Applications 
Gary M. Carinci, TMR Stainless, Pittsburgh, PA 

North America's abundant coal reserves make coal an attrac
tive fuel for energy supply, but fossil fuels can exacerbate envi
ronmental pollution. Because acid rain caused by SO2 and 
NO„ emissions, and air pollution caused by exhaust particu
lates, have become major concerns in recent years, flue gas 
desulfurization (FGD) of fossil-fired power stations is becom
ing mandatory for electricity generation in the United States. 
The majority of FGD units worldwide employ wet scrubbing 
processes using limestone. Established construction materials 
for wet scrubbers include coated carbon steels, fiberglass rein
forced plastics, stainless steels, and nickel alloys. Stainless 
steels have given reliable, cost-effective service for almost three 
decades as construction material for absorber towers, inter
nals, dampers, and outlet ducts. Alloys must be selected 
according to the corrosive environment (chlorides, acidity, 
and temperature) and plant design. This presentation reviews 
the cost-effective use of Type 2205 stainless steel for scrubber 
applications and reports on recent application of this grade in 
various parts of FGD units. 

13. Effective Process Vessel Restoration 
and Protection 
Ronald L. Workman, GE Energy, Olathe, KS 

This presentation will discuss the use of automated weld over
lays to restore worn vessels to their original pressure rating 
and protect many of industry's most valuable assets from cor
rosive and erosive wear. This automated weld overlay process 
delivers highly productive, consistent, repeatable weld overlays 
economically and with minimal lead time. More than two 
decades of industrial experience in refining, petrochemical, 
pulping, steel, and other major industries has proven the abil

ity of this process to reduce maintenance costs and minimize 
the threat of unscheduled downtime. 

Refreshment Break 

14. Zeron 100 — A Highly Alloyed Duplex 
Stainless Steel 
Roger Francis, Weir Materials and Foundries, Manchester, UK 

Zeron 100 is a duplex alloy. Its benefits include guaranteed 
corrosion performance (PREN>40), high resistance to pitting 
and service corrosion, excellent resistance to stress corrosion 
cracking in chloride and sour environments, and high resis
tance to erosion corrosion and corrosion fatigue. 

Adjournment 

About the Instructors 

Ken W. Coryell. a welding quality consultant based near 
Cleveland in Burton, OH, has been an AWS faculty member 
for over 17 years. His experience includes over 30 years of 
welding quality assurance, quality control, nondestructive 
examination, and welding engineering for the electric utility, 
petrochemical, aerospace, shipbuilding, and structural indus
tries. He is an AWS SCWI, an ASNT Level III certificate hold
er in radiography and liquid penetrant testing, and a 
Registered Professional Engineer. He earned bachelor's and 
master's degrees in Welding Engineering from The Ohio State 
University. His professional affiliations include AWS, ASNT, 
ASME, ASM, and the National Society of Professional 
Engineers. 

Scott Helzer, CWI, holds a Ph.D. degree from Texas A&M 
University, with primary emphasis in nondestructive exami
nation, ferrous and nonferrous metallurgy, and welding power 
sources/procedures. He has more than two decades of diversi
fied welding experience and has been an AWS member for 24 
years. He has received the Plummer Award for outstanding 
contributions to welding and welding education, and an 
Outstanding Certificate of Achievement as a major contribut
ing author for the rewrite of the week-long CWI preparatory 
course materials. Dr. Helzer has served as an International 
Institute of Welding delegate and has participated in many 
international forums on behalf of AWS to promote welding 
and inspection. His outside research interests are T, Y, and K 
connections in 4130 tubular structures for aircraft and motor 
sports, and continuing education. 

Monday, November 14 
8:30 a.m.-4:30 p.m. 
Fees: Member: $550, Nonmember: $685 
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Road Map through the D1.1/D1.1M:2004, 
Structural Welding Code—Steel 

Room S401B, C 
Instructor: Ken W. Coryell 

This one-day program provides a comprehensive overview of 
AWS D1.1/D1.1M:2004, Structural Welding Code — Steel. 
Each code section, including General Requirements, Design 
of Welded Connections, Pre-qualification, Qualification, 
Fabrication, Inspection, Stud Welding, and Strengthening and 
Repair of Existing Structures, will be summarized with 
emphasis on their interrelationships and usage. In addition, 
the role of mandatory and nonmandatory annexes will be 
reviewed, along with tips on using the code Commentary. 

Who Should Attend: 
This program will benefit managers, engineers, supervisors, 
inspectors, and other decision-makers who need comprehen
sive understanding of what is, and what is not, covered by 
AWS Dl.l/D1.1M:2004 to improve their job effectiveness. 

Attendees must bring their own copy of D1.1/D1.1M:2004, 
Structural Welding Code—Steel. Order it online at 
global.ihs.com, or call IHS Global Engineering 
at 800-854-7179. 

Monday, November 14 
8:30 a.m.-4:30 p.m. 
Fees: Member: $345, Nonmember: $480 

Pricing and Profitability -
Controlling the Costs of Welding 

Room S401D 
Instructor: Dr. Scott Helzer 

If you're responsible for estimating the cost of welding and deter
mining which process and selection of weld joints is required, 
then you'll want to hear Dr. Scott Helzer answer these questions: 

• Which of the variables in the welding operation have the 
greatest control of fabrication costs, how do we control them, 
and what is the appropriate level of profitability for pricing? 

• Is there a difference between mark-up and operating 
profit margin, and which provides the most accurate level 
of profitability? 

• How do I accurately assess all of the costs associated with 
different processes, and which ones are the most profitable? 

Dr. Helzer has more than 15 years of experience in the weld
ing industry. His background in welding metallurgy, fabrica
tion, and marketing provides a unique combination of experi
ence and training to make this a stimulating learning experi
ence. His direct, hands-on approach will help you improve the 
accuracy of your weld estimation. 

During this short course, Dr. Helzer will demonstrate the 
Weld Cost Express software program and use it to generate a 
sample estimate. He will incorporate elements of profitability 
and pricing to determine the effects of variables on final esti
mated prices. Economic order lot quantity of consumables 

and inventory control will be integrated into the discussion. 

This program will provide a value-added experience for estima
tors, small job shops, and owner operators. Topics to be covered 
include responsible weld design, weldment cost elements, welding 
process efficiencies, deposition efficiencies, and Weld Cost Express. 

You'll learn how to compare costs associated with use of dif
ferent weld joint geometries, processes, and filler metal com
binations; application of code and standards documents when 
generating an estimate; how to document welding variables 
and the costs associated with them; and how economic order 
lot quantities affect the weld estimate. 

Distributed Material: 
Attendees will receive a copy of excerpts from Modern Welding 
Technology by Cary and Helzer, and Volume 1 of The Welding 
Handbook, valued at $144. 

Course participants also will have an opportunity to purchase 
Weld Cost Express for $49 - a $50 savings. This suite of Excel files 
is a powerful application to aid in estimating welding costs. The 
spreadsheets and calculators allow even a novice to understand the 
effects of welding variables on production costs. This tool provides 
the knowledgeable welding professional with an easy-to-use appli
cation that integrates into any MS Office environment. To learn 
more about Weld Cost Express, visit www.sterlingwelddata.com 

Tuesday, November 15 
8:30 a.m.-4:30 p.m. 
Fees: Member: $345, Nonmember: $480 

Metallurgy Applied to Everyday Welding 
Room S401B, C 

Instructor: Dr. Scott Helzer 

Metallurgy of welds in carbon and low-alloy steels doesn't 
need to be complicated. This short course will help you 
understand how welding affects the properties of base materi
als, and how weld defects occur. 

Dr. Helzer has more than 15 years of experience in the weld
ing industry. His background in welding metallurgy, fabrica
tion, and marketing provides a unique combination of experi
ence and training to make this a stimulating learning experi
ence. His direct, hands-on approach will give you a better 
understanding of metallurgy and the effects of welding on 
base metal properties. 

Who Should Attend: 
Owners, inspectors, engineers, and supervisors who specify 
welding and need to understand the interaction of base, filler, 
and welding process. 

Topics covered: 

• Basic structures and phase diagrams of carbon steels 
• Steelmaking and related base material defects 
• Effects of alloying elements on carbon steels 
• Effects of base metal thickness and cooling rates 
• Phase transformations in iron and steel 
• Carbon equivalency and its effects on thermal treatments 
• Hardenability 
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• Weldability of metals 
• Weld defects associated with base metal properties 

and metallurgy 
• Dilution 
• Phase diagrams 
• The application of code and standards documents 

for preheat and interpass temperatures 

Dr. Helzer will present fundamentals of metallurgy in the 
morning and welding metallurgy/weldability of base materials 
in the afternoon. 

Attendees will receive a copy of excerpts from Modern Welding 
Technology by Cary and Helzer, and Volume 1 of The Welding 
Handbook, valued at $144. 

Tuesday, November 15 
8:30 a.m.-4:30 p.m. 
Fees: Member: $345, Nonmember: $480 

Inspection to the D1.1/D1.1M:2004, Structural 
Welding Code — Steel 

Room S401D 
Instructor: Ken W. Coryell 

This one-day course is devoted to inspection of structural 
steel welds. Inspector qualifications and the responsibilities of 
inspectors and contractors will be covered. Inspection proce
dures and techniques are highlighted as a pruude to a detailed 
review of the inspection acceptance standards. Test method 
fundamentals will be covered, where necessary, to understand 
the more in-depth tables and criteria, along with tips on what 
to look for in inspection reports. 

Who Should Attend: 
Supervisors, engineers, inspectors, and auditors will gain a 
better understanding of weld quality from this presentation. 

Topics covered: 

• General inspection requirements, including basis of 
inspector qualifications, inspection of materials, inspection 
of Welding Procedure Specifications (WPSs) and 
equipment, inspection of qualifications, and inspection 
of work and records. 

• Acceptance criteria, including visual, liquid penetrant, 
magnetic particle, radiographic, and ultrasonic test 
methods for all design loading conditions. 

• NDE procedures, including personnel qualification, 
radiographic testing, ultrasonic testing, magnetic particle 
testing, and liquid penetrant testing. 

Attendees must bring their own copy of D1.1/D1.1M:2004, 
Structural Welding Code — Steel. Order it online at 
global.ihs.com, or call IHS/Global Engineering at 
800-854-7179. 

Wednesday, November 16 
8:30 a.m.-4:30 p.m. 
Fees: Member: $345, Nonmember: $480 

Welcoming Remarks 
Robert R. Irving, Chairman 
William Newell, Co-chairman 

Friction Stir Welding Conference 
Room S401A 

1. Fr ict ion Stir Weld ing in A e r o s p a c e 
Appl icat ions 
William J. Arbegast, South Dakota School of Mines and 
Technology, Rapid City, SD 

Friction stir welding (FSW) is finding increased application as a 
fusion weld and rivet replacement technology in the aircraft 
and aerospace industries. It promises to increase product per
formance at reduced cost. This presentation will offer an 
overview of the state of the art in the solid-state FSW technolo
gies, and the potential for their infusion into the welding and 
joining market. Two related technologies, friction spot welding 
and friction stir reaction processing, also will be discussed. 

2. Wha t a re t h e N e w Deve lopmen ts in 
Equ ipment? 
Matt Hansen, MTS Systems Corporation, Eden Prairie, MN 

As FSW moves out of the research and development environ
ment and into production, new system solutions are required. 
This presentation discusses a few production applications and 
associated FSW equipment. 

Refreshment Break 

3. A d v a n c e d Tool ing a n d P rocess Me thods 
for Frict ion Stir Weld ing 
James J. Fisher, Jr., Edison Welding Institute, Columbus, OH 

EWI has developed advanced tooling methods to minimize the 
cost and complexity of fixturing components for FSW. In addi
tion, advanced process methods help to improve part quality 
while maximizing the FSW travel speed during welding. 

4 . Robot ics in t he Frict ion Stir We ld ing Mix 
John Hinrichs, Friction Stir Link, Inc., Menomonee Falls, WI 

A standard articulated industrial robot, with special software, 
now can be used for both friction stir and friction stir spot 
welding instead of more conventional CNC dedicated equip
ment. Reduced operating costs and greater flexibility make 
robotic FSW the right choice for many applications that pre
viously used the gas metal arc or resistance welding processes. 

Lunch Break 12:20 p.m.-1:30 p.m. 

5. Case Stud ies tha t Prove F S W S 
Quick Return on Inves tment 
Jeff Defalco, ESAB Welding and Cutting, Florence, SC 

FSW's superior weld speed, consistency, quality, and resultant 
return on investment compared to its fusion-based counter
parts, make it a better production solution. This process can 
produce wider extrusions at lower cost in industries produc
ing aluminum floor panels and sidewalls, as highly relevant 
case studies and their associated ROIs will demonstrate. 
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6. Reducing the Barriers to New FSW 
Applications 
Timothy J. Haynie, Transformation Technologies, Inc., Elkhart, IN 

The perceived high cost of machines, tooling, and licensing 
has hampered broad application of FSW technology. This 
presentation will discuss methods and ideas for moving FSW 
out of the lab and into production in an era of limited capital 
budgets. 

Refreshment Break 

7. Cubic Boron Nitride Tooling for Steel, 
Stainless Steel and Nickel-Base Alloys 
Russell Steel, MegaStir Technologies, Provo, UT 

Friction stir welding has successfully joined materials with a 
high melting temperature, such as steel, stainless steel, and 
nickel base alloys, through the use of PCBN tool materials. 
Welding and mechanical properties in various ferritic, stain
less, and duplex stainless steels, and nickel base alloys will be 
presented. Results on underwater joining and circumferential 
friction stir welding of pipe also will be presented. 

8. Friction Stir Welding Activities at Oak 
Ridge National Laboratory 
Zhili Feng, Oak Ridge National Laboratory, Oak Ridge, TN 

Oak Ridge National Laboratory is involved in many aspects of 
friction stir welding. One major effort focuses on friction spot 
welding of steels and aluminum alloys. 

Wednesday, November 16 
8:30 a.m-4:30 p.m. 
Fees: Member: $345, Nonmember: $480 

Welcome and Opening Remarks 
Richard E. Avery, Nickel Institute, Conference Co-Chairman 

Welding and Fabrication of Food Industry 
Equipment Conference Room S401B, C 

1. Food Safety and Welding 
Larry Hanson, CIP Concepts, LLC, Waunakee, WI 

Microbial and allergen contamination of food and pharmaceutical 
products is a major issue for consumers. Weld quality can impact 
the ability to clean equipment used for processing the products. 
This presentation ties together the subjects of food safety, cleaning, 
equipment design, welding, and welding standards. 

2. Stainless Steels and Higher Alloys for the 
Food Industry 
Richard E. Avery, Consultant to the Nickel Institute, 
Londonderry, NH 

Type 304L and 316L stainless steels are an excellent choice for 
food equipment due to their cleanability, corrosion resistance, 
and excellent fabricability and weldability. Guides to fully real
ize these attributes will be discussed. In some food-product 

applications, however, particularly those involving high chlo
rides, higher alloys and somewhat different fabrication proce
dures are required. 

Refreshment Break 

3. Overview of AWS D18.1 and D18.3 
Standards from a User's Standpoint 
William Roth, Procter & Gamble, West Chester, OH 

This presentation will discuss how a user views and utilizes the 
D18 standards to specify equipment. Topics will include design, 
fabrication, inspection, documentation, and balancing cost and 
risk. The presentation also will cover items to consider when 
selecting a vendor to fabricate equipment to D 18.1 or D18.3. 

Order the D18 standards online at global.ihs.com or call 
IHS/Global Engineering at 800-854-7179. 

4. Hygenic Design and Welding of Food 
Processing Equipment 
Joseph R. McSwiggin, Rodem, Inc., Cincinatti, OH 

Welding of food processing equipment should be a science and 
not an art. This presentation will provide basic knowledge of 
weld joint design, welding methods, and post weld treatment of 
the welded joints of food processing equipment. It will cover 
the standards on which to base the design and welding of food 
processing equipment, the types of weld joints encountered, the 
types of welding equipment and procedures used, and the types 
of post weld treatments that are beneficial to corrosion resist
ance and cleanability ofthe welded joint. 

Lunch Break 11:55 a.m.-1:30 p.m. 

Opening Remarks 

Larry Hanson, CIP Concepts, Conference Co-Chairman 

5. Finishing Methods and Techniques for 
Welds on Food and Pharmaceutical 
Equipment 
Donald Leonard, Waters Industrial Supply Corporation, 
Brookfield, WI 

Grinding and polishing of welds are critical steps for manu
facturing food and pharmaceutical processing equipment. 
The presenter will share his practical experience on how to 
produce finished welds that meet FDA and USDA require
ments. This information will help welders, grinder/polishers 
and manufacturing engineers develop more cost-effective 
finishing methods. 

6. Quality Construction - Increased Yield, 
Greater Profit and Reduced Operating Costs 
Michael P. Lang, United Association, Steward, IL 

This presentation will focus on selecting the right construc
tion requirements, contractors, and engineers; and the bene
fits of the right choices, such as increased yield, greater profit, 
and reduced operating costs. 

Refreshment Break 
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7. Inspect ion of We lds for Food Serv ices 
Richard Campbell, Purity Systems, Loidsville, CO 

This presentation will provide an overview of the various 
nondestructive testing methods, their applications, benefits, 
and where they can be used. It also will include hands-on 
examples of good and bad welds, and will allow attendees to 
use a fiberscope/borescope system to learn for themselves how 
to evaluate these welds. 

Wrap-up, Questions, and Discussion 

Wednesday, November 16 
8:30 a.m.-4:30 p.m. 
Fees: Member: $345, Nonmember: $480 

The Why and How of Welding Procedure 
Specifications Room S401D 
Instructor: Ken W. Coryell 

If you are responsible for planning a welding operation, which 
of the following items are most critical: base metal, welding 
process, filler metal, current and range, voltage and travel 
speed, joint design tolerances, joint and surface preparation, 
tack welding, welding position, preheat and interpass temper
ature, or shielding gas? This course provides the answers. 

The instructor, Ken Coryell, uses his 25 years of international 
and domestic experience in weld quality to shed light on the 
most common problems, misunderstandings, and mistakes. 
Coryell offers insider advice, hints, and tips on optimum use 
ofthe Procedure Qualification Record (PQR) and the Welding 
Procedure Specification (WPS). 

This program will benefit owners, managers, engineers, and 
supervisors who must qualify, write, or revise their own weld
ing procedure specifications to satisfy codes and contract doc
uments. 

Topics Covered: 
• Proper preparation and qualification of welding 

procedure specifications 
• Selecting and documenting welding variables 
• Documenting standard procedure qualification testing 

for commonly used processes for joining ferrous plate 
and pipe materials 

You Can Learn: 
• Specify essential and nonessential variables commonly used 

in sample AWS, ASME, and API code formats 
• Use standards when preparing procedures 
• Document welding variables and qualification tests 
• Avoid the pitfalls in revising previously qualified procedures 

Attendees will receive, at no additional cost, a copy of AWS 
B2.1:2005, Specification for Welding Procedure and Performance 
Qualification, 
valued at $124. 

Specialty Programs 
Monday and Tuesday, November 14 & 15 
8:30 a.m.-4:30 p.m. 
Fees: Members: $425, Nonmembers: $660 

AWS-RWMA Welding School Room S402A 
Instructors: Bill Brafford, Tim Foley, Kurt Hofman, Bruce Kelly, 
Bob Matteson, and Don Sorenson 

This two-day seminar is a resistance welding school sponsored 
by the Resistance Welder Manufacturers' Association, and 
taught by industry specialists with extensive resistance weld
ing experience. It covers the basics of resistance welding, 
reviews the process, and offers enrichment opportunities. 
Each participant may learn at his or her own pace, and discuss 
specific welding concerns with the instructors. Bring your 
samples for discussion. Seminar topics include resistance 
welding processes and machines, electrical power systems, 
electrodes and tooling, troubleshooting and maintenance of 
resistance welding machines, welding controls, and initial 
machine setup. 

The registration fee includes a copy of the Resistance Welding 
Manual, Revised Fourth Edition (a $125 value), the RWMA 
Quick Reference Guide (a $5 value), and a course binder con
taining all instructor presentations. Participants will receive a 
certificate of completion. 

Wednesday, November 16 
8:30 a.m.-4:30 p.m. 
Fees: Member: $35, Nonmember: $45 

Advances in Welding Equipment 
and Technology Room S402A 
The future is now, as representatives of major welding-
industry manufacturers describe what's new and exciting 
in their product lines. You'll learn about the very latest 
advances in welding equipment and technology, and gain 
insights into the application of these innovative solutions to 
your own operations. 
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Atom Arc® has defined quality 
for more than 50 years. 
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Shipbuilders rely on Atom Arc for 
superior welding performance. Learn 

more at www.esabna.com/shinbuildin' 

Bridge engineers trust Atom Arc to 
create the highest quality welds. Find 
out why at www.esabna.com/bridqes. 

Professional welders know Atom Arc 
can't be beat. To find out more, visit 

www.esabna.com/aeneralfab. 

Often imitated, Atom Arc is the original American Made low hydrogen iron powder covered electrode, the standard by 

which all other rods are measured. Unequalled in performance for more than 50 years, moisture resistant Atom Arc 

electrodes continue to produce superior metal transfer for efficient welding operation, consistent radiographic quality 

welds and reduced cleanup. Others may try to imitate ESAB quality, but no one measures up to the original. 

Atom Arc - ask for it by name. 

1.800.ESAB.123 www.esabna.com 

Your Partner in 
ESAB Welding & Cutting 

Since 1904 

U.S. Navy imagery used in illustration without endorsement expressed or implied. 
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AWS 
Exhibitor List 
3M Occupational 

Health & ESD 5082 
4U Weld LLC 2110 
A & A M f g . Co. Inc.14125 
AAF International 

(American Air Filter)2066 
ABB Inc. 6114 
Accurpress 7030 
Ace Industrial 

Products 4001 
Acme Refining Scrap Iron 

& Metal Co. 10042 
ADF Systems Ltd. 3095 
Advanced Fabricating 

Machinery 22030 
Aftek Inc. 1119 
AIM Inc. 10004 
Air Products & Chemicals 

Inc. 5105 
Air Quality Engineering 

Inc. " 2069 
Airflow Systems Inc. 11047 
Ajax TOCCO 

Magnethermic 
Corp. 25035 

AKS Cutting 
Systems 13089 

Alfra Usa LLC 3053 
Alpha Workholding 

Solutions Inc. 6140 
American Cap 

Co. LLC 6124 
American Torch 

Tip Co. 2082 
AMET Inc. 2120 
Antenen Research 10127 
Aquasol Corp. 1075 
Arc Specialties Inc. 4132 
ARCON Welding 

LLC 2072 
ArcOne 5120 
Arro-mark Co. LLC 4105 
Asiamet Inc. 5109 
ATI Industrial 

Automation 3018 
Atlas Welding Accessories 

Inc. 5035 
Auburn Mfg. Inc. 4002 
Avesta Welding 

Products 3123 
AVS Industries LLC 2123 
Bacou Dalloz 1066 
Bad Dog Tools 7004 
Baileigh Industrial 

Inc. 22018 
Balluff Inc. 4006 
Behringer Saws Inc. 19096 

Beijing Metals & Minerals 
l/E Corp. 2086 

Bellman-Melcor Inc. 5127 
Bessey Tools North 

America 1096 
BGRIMM 4098 
Blackjack Machine 

and Fab Inc. 1056 
Bluco Corp. 6091 
BOC 5081 
Bohler Thyssen 

Welding 3047 
Bonal Technologies 

Inc. 5102 
Bosch Power Tools 3052 
Bosch Rexroth 

Corp. 13090 
Bowlin Engineering 

Co. 3069 
Bren Inc. 20105 
Briarwood Group 1121 
Broco Inc. 7105 
BTU Gases LLC 7123 
Bug-O-Systems Inc. 5066 
Burny/Cleveland Motion 

Controls 3048 
C H Symington & 

Co. Inc. 4073 
Cadi Co. Inc. 2078 
Calstate Abrasives LLC-

a div of Bay State 
Abrasive 3054 

Campbells Port-A-
Cool 5139 

Centerline (Windsor) 
Ltd. 6082 

Cerbaco Ltd. 4042 
CGW-Camel Grinding 

Wheels USA 4069 
Channel Products 

Inc. 5126 
Chart Industries Inc. 6120 
China Molding & 

Diecasting Co. 4096 
Chung I Silver Solder 

Co. Ltd 3070 
CK Worldwide Inc. 1053 
Cleveland Steel 

Tool Co. 9149/9150 
Cloos Robotic 

Welding Inc. 3022 
CM Industries Inc. 3077 
CML USA Inc. 

Ercolina 14041 
CMW Inc. 4125 
COMEQ Inc. 19030 
Computer Engineering 

Inc. 3074 

Computers Unlimited 3071 
CONCOA Inc. 5041 
Copperfield LLC 2055 
Cutskill/Weldskill 3124 
C-spec 5087 
CyberTech Intl. 1083 
Dataweld Inc. 1089 
Davi 14150 
Delta Computer 

Systems Inc. 5001 
Denray Machine Inc. 5108 
Distribution Technologies 

Inc. 4104 
Diversi-Tech Inc. 4113 
DL Ricci Corp. 25018 
Donaldson Torit 2041 
Doringer Cold Saws 

Inc. 13016 
Dustvent Inc. 4120 
Dynabrade Inc. 12149 
Eagle Bending Machines 

Inc. 16048 
Econco Corp. 25022 
Edison Welding Institute 

(EWI) 2048 
Edwards Mfg. Co. 10059 
Environmental Air 

Solutions 4099 
ErgotecH Inc. 6128 
ESAB Welding & Cutting 

Products 5018/6018 
ESCO Tool 22067 
EST Group 14109 
EXEL Orbital 

Systems Inc. 5124 
Ezee Roll Mfg. 2102 
Factory Cat ' 12101 
Farley Laserlab USA 3021 
Fein Power Tools Inc. 5070 
Ferris State 

University 1123 
Flame Technologies 

Inc. 4056 
Flexovit USA Inc. 4112 
Flowdrill Inc. 22003 
Forster GmbH 5099 
Frommelt Safety 

Products 4119 
Fusion Inc. 3066 
Fusion Welding 

Solutions Inc. 4106 
Gases and Welding 

Distributor Assn. 
(GAWDA) 5125 

GE Inspection 
Technologies 1065 

General Tool Co. 1073 

Genesis Systems 
Group 2042 

Genstar Technologies 
Co. Inc. 6113 

Goss Inc. 4051 
Gulf Wire Corp. 1070 
HABERLE/Ken 

Bergman & 
Assoc. 24001 

Haco-Atlantic Inc. 13144 
Harris Calorific 5065 
HE&M Saw Inc. 16120 
Heck Industries Inc. 12113 
HI TecMetal Group 

Inc. 5131 
Hobart Institute 

of Welding 
Technology 5132 

Hougen Mfg. Inc. 14089 
HTM Electronics -

Sensors 5095 
Hyd-Mech Group 

Ltd. 9006 
Hypertherm Inc. 5030 
Ideal Welding 

Systems LP 3107 
Industrial Maid LLC 6134 
Igm Robotic 

Systems Inc. 1048 
II-VI Infrared 13105 
IMPACT Engineering 

Inc. 4082 
Imperial Weld 

Ring Corp. 2104 
Impulse System 

Technology Inc. 6130 
Industrial Machine 

Trader 6003 
Innerspec 

Technologies 3109 
Innovative Laser 

Technologies 7139 
Integrated Robotics 

LLC 9001 
Integra 6104 
Intercon Enterprises 

Inc. 5113 
International Welding 

Technologies Inc. 4087 
J & S Machine Inc. 25055 
Jackson Products Inc.5091 
Jancy Engineering 

Inc. ' 10150 
Jetline Engineering 5002 
John Tillman Co. 3055 
JP Nissen Co. 11134 
JW Harris Co. Inc. 5071 
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Keystone Fastening 
Technologies Inc. 6096 

Kiswel 2065 
Koike Aronson Inc. 7006 
Koolant Koolers 

Inc. 13150 
Kundel Industries 

Inc. 13048 
Kut-Wel Corp. 3061 
La-Co Industries 

Inc. 17002 
Lantek Automatizacion 

SL 12134 
Lapco Mfg. Inc. 2056 
LASAG Industrial-

Lasers 11104 
Laser Mechanisms 

Inc. 17005 
LENOX 9106 
Liberty Welding Co. 2099 
Liburdi Automation Inc./ 

Liburdi Dimetrics 
Corp. 1113 

Lincoln Electric 
Co. 5048/6048 

LS Industries Inc. 11133 
Lucas-Milhaupt Inc. 2096 
Magestic Systems 

Inc. 13062 
Magid Glove and 

Safety 3051 
Mannings USA 5114 
Marvel Mfg. Co. 13071 
Master Magnetics 

Inc. 4052 
Mathey Dearman Inc.3073 
Matuschek Welding 

Products Inc. 6126 
Mecco Marking & 

Traceability 5077 
Merritt Precision 

Technology 8001 
Meta Vision 

Systems Inc. 1110 
Metabo Corp. 4030 
Metal Supermarkets 4108 
Met-Fab Inc. 7085 
Micro Air Clean 

Air Systems 3100 
Midalloy 5100 
Miller Electric Mfg. 

Co. 6030 
Miyachi Unitek Corp.7095 
MK Products Inc. 5012 
Moldex Metric Inc. 7002 
Montipower LLC 2105 
Motoman Inc. 6006 
NCCER 3126 
National Bronze & 

Metals Inc. 2106 
National Coalition for 

Advanced Mfg. 6132 

National-Standard 
Co. 4010 

Nelson Stud Welding 5017 
NITON LLC - a Thermo 

Electron Businessl7031 
Nitto Kohki USA 

Inc. 11029 
NLF Protective 

Products Inc. 2074 
Norton Abrasives 2107 
NSRW 2092 
Ohio State University4131 
OKI Supply Co. 2030 
Olympus NDT 2077 
Osborn Intl. 1069 
OTC Daihen Inc. 7042 
Otos Co. Inc. 1095 
Owosso Automation 

Inc. 5085 
Oxylance Corp. 3110 
Panasonic Factory 

Solutions Co. 7048 
Pandjiris Inc. 4070 
Pangborn Corp. 11130 
Parker Hannifin 

Corp. 1062 
Parweld Inc. 2125 
Pat Mooney Inc. 22092 
PDS Bartech Inc. 5006 
Peddinghaus Corp. 24095 
Permadur Industries 

Inc. 4034 
Pferd Inc. 4011 
Phoenix Intl. Inc. 2119 
Plasma Automation 

Inc. 5042 
Postle Industries Inc. 4100 
Praxair 1082 
Precision Engineered 

Systems 3102 
Precitec Inc. 24082 
Preco Laser Systems 

LLC 4009 
Presto Lifts Inc. 22137 
Preston-Eastin Inc. 6066 
Pro*Weld Intl. 5106 
Profax Lenco 4024 
Progressive Systems 

Inc. 5096 
Project Tool & 

Die Inc. 10057 
ProMotion Controls 

Inc. 1106 
Queen Cylinder Co. 1054 
Radyne Corp. 9036 
Rasco Mfg. 4102 
Red-D-Arc 

Welderentals 3062 
Retro Systems LLC 3096 
Revco Industries - Black 

Stallion 3119 
Rexarc Intl. Inc. 4036 

Rex-Cut Products Co.3103 
Roman Engineering 

Services 5092 
RoMan Mfg. 5088 
RWMA 2124 
SafTCart 5078 
Sakai Intl. Business 

Promotion Assn. 5051 
Sandvik Materials 

Technology 3088 
Scan Weld Inc. 2088 
Schmalz Inc. 6101 
Sciaky Inc. 5128 
Scotchman Industries 

Inc. 20096 
Sellstrom Mfg. Co. 6070 
Servo Robot Inc. 7127 
SGI 2101 
Sheet Metal 

Accessories 4058 
Shop Data Systems/ 

QSE 7099 
SigmaTEK Corp. 16006 
SK Brazing Co. 2100 
Smith & Wesson Safety 

Products 4078 
Solutions From 

Systems 6002 
Southern Copper & 

Supply Co. 3085 
Spanco Inc. 10133 
Special Metals Welding 

Products Co. 5029 
Spencer Art Studio 3125 
Stalcop LP 6102 
Stanco Mfg. Inc. 1109 
Steiner Industries 3091 
Stillwater Technologies 

Inc. 5123 
Stork Materials 

Technology 3065 
Strong Hand by Valtra 

Inc. 4055 
Stud Welding Associates 

Inc. 5061 
Suhner Industrial 

Products Corp. 3101 
Superheat FGH 

Services Inc. 6123 
Superior Products 

Inc. 2114 
T R Automation 2062 
Team Industries Inc. 2053 
TECMEN Electronics 

Co. Ltd. 4074 
Technogenia Inc. 4101 
Tennessee Rand Co. 1114 
Texas Electronics 

(Canada) Inc. 4124 
Texas State Technical 

College 4130 
The FABRICATOR 4086 

The Gasflux Co. 6125 
The MK Morse Co. 22068 
The Ohio Nut & 

Bolt Co. 2052 
The Tavlor-Winfield 

Corp. 2095 
Thermacut 1061 
Thermadyne Industries 

Inc. 7056 
Thermco Instrument 

Corp. 1091 
TorchWear 6086 
Trafilerie di Cittadella 

SpA Fileur 4109 
Tri Tool Inc. 26078 
Triple Crown 

Products 1099 
Trumpf Inc. 14048/17048 
United Abrasives Inc.3056 
Universal Flow 

Monitors Inc. 5107 
Uniweld Products 

Inc. 3072 
Viking Blast & Wash 

Systems 21103 
VLH Controls Inc. 3106 
Vogel Tool & Die/T-E-S 

Tube Equip Inc. 24107 
Walker Magnetics 6092 
Walter Surface 

Technologies 4048 
Washington Alloy Co.1074 
Weld Systems Intl. Inc.3082 
Weld-Aid Products 1120 
Weldas Co. 4062 
Weldcoa 3078 
Welding Alloys 

USA Inc. 5003 
Welding Design & 

Fabrication 5140 
Welding Technology 

Corp. 4133/4134 
Weldsale Co. 3092 
Wescan Systems Ltd. 6078 
West Cryogenics Inc. 6106 
Western Enterprises 4005 
Western Intl Gas & 

Cylinders Inc. 3120 
WIKUS Saw Technology 

Corp. 21107 
Wila USA 9041 
Wilson Industries 3114 
Wire Crafters Inc. 4054 
World Machinery & 

Saw System Co. 24029 
Young-Do Ind. Co. Ltd. 

(Busan Korea) 2126 
Zhangjia Gong 

Zhongzhou Special 
Alloy Materials Co.5103 

ZJ Industries Inc. 1081 
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American Welding Society 

Friends and Colleagues: 

I want to encourage you to submit nomination packages for those individuals whom you 
feel have a history of accomplishments and contributions to our profession consistent with the 
standards set by the existing Fellows. In particular, I would make a special request that you look 
to the most senior members of your Section or District in considering members for nomination. In 
many cases, the colleagues and peers of these individuals who are the most familiar with their 
contributions, and who would normally nominate the candidate, are no longer with us. I want to 
be sure that we take the extra effort required to make sure that those truly worthy are not 
overlooked because no obvious individual was available to start the nomination process. 

For specifics on the nomination requirements, please contact Wendy Sue Reeve, at AWS 
headquarters in Miami, or simply follow the instructions on the Fellows nomination form in this 
issue of the Welding Journal. Please remember, we all benefit in the honoring of those who have 
made major contributions to our chosen profession and livelihood. The deadline for submission is 
July 1, 2006. The Committee looks forward to receiving numerous Fellow nominations for 2007 
consideration. 

Sincerely, 

Nancy C. Cole 
Chair, AWS Fellows Selection Committee 

•MWW>' 



(please type or print in black ink) 

CLASS OF 2007 

FELLOW N O M I N A T I O N FORM 

DATE NAME OF CANDIDATE 

AWS MEMBER NO. YEARS OF AWS MEMBERSHIP. 

HOME ADDRESS 

CITY STATE ZIP CODE PHONE. 

PRESENT COMPANY/INSTITUTION AFFILIATION 

TITLE/POSITION 

BUSINESS ADDRESS 

CITY STATE ZIP CODE PHONE. 

ACADEMIC BACKGROUND, AS APPLICABLE: 

INSTITUTION 

MAJOR & MINOR. 

DEGREES OR CERTIFICATES/YEAR. 

tICENSED PROFESSIONAt ENGINEER: YES NO STATE. 

SIGNIFICANT WORK EXPERIENCE: 

COMPANY/CITY/STATE 

POSITION YEARS. 

COMPANY/CITY/STATE 

POSITION YEARS. 

SUMMARIZE MAJOR CONTRIBUTIONS IN THESE POSITIONS: 

IT IS MANDATORY THAT A CITATION (50 TO 100 WORDS, USE SEPARATE SHEET) INDICATING WHY THE NOMINEE SHOUtD BE 
SEtECTED AS AN AWS FELLOW ACCOMPANY N O M I N A T I O N PACKET. IF NOMINEE IS SELECTED, THIS STATEMENT MAY BE 
INCORPORATED WITHIN THE CITATION CERTIFICATE. 

SEE GUIDELINES ON REVERSE SIDE 

SUBMITTED BY: PROPOSER AWS Member No. 
Print Name 

The Proposer wi l l serve as the contact if the Selection Committee requires further information. Signatures on this nominating form, or 
supporting letters from each nominator, are required from four AWS members in addition to the Proposer. Signatures may be acquired 
by photocopying the original and transmitting to each nominating member. Once the signatures are secured, the total package should 
be submitted. 

NOMINATING MEMBER: NOMINATING MEMBER: 
Print Name Print Name 

AWS Member No. AWS Member No. 

NOMINATING MEMBER: NOMINATING MEMBER:. 
Print Name Print Name. 

AWS Member No. AWS Member No. . 

S U B M I S S I O N DEADLINE JULY 1 , 2 0 0 6 



American Welding Society 

Fellow Description 

DEFINITION AND HISTORY 
The American Welding Society, in 1990, established the honor of Fellow ofthe Society to recognize members for dis

tinguished contributions to the field of welding science and technology, and for promoting and sustaining the professional 
stature ofthe field. Election as a Fellow of the Society is based on the outstanding accomplishments and technical impact of 
the individual. Such accomplishments will have advanced the science, technology and application of welding, as 
evidenced by: 

* Sustained service and performance in the advancement of welding science and technology 
* Publication of papers, articles and books which enhance knowledge of welding 
* Innovative development of welding technology 
* Society and chapter contributions 
* Professional recognition 

RULES 
1. Candidates shall have 10 years of membership in AWS 
2. Candidates shall be nominated by any five members of the Society 
3. Nominations shall be submitted on the official form available from AWS Headquarters 
4. Nominations must be submitted to AWS Headquarters no later than July 1 ofthe year priorto that in 

which the award is to be presented 
5. Nominations will remain valid for three years 
6. All information on nominees will be held in strict confidence 
7. No more than two posthumous Fellows may be elected each year 

NUMBER OF FELLOWS 
Maximum of 10 Fellows selected each year. 

AWS Fellow Application Guidelines 

Nomination packages for AWS Fellow should clearly demonstrate the candidates outstanding contributions to the ad
vancement of welding science and technology. In order for the Fellows Selection Committee to fairly assess the candidates 
qualifications, the nomination package must list and clearly describe the candidates specific technical accomplishments, 
how they contributed to the advancement of welding technology, and that these contributions were sustained. Essential in 
demonstrating the candidates impact are the following (in approximate order of importance). 

1. Description of significant technical advancements. This should be a brief summary of the candidates most 
significant contributions to the advancement of welding science and technology. 

2. Publications of books, papers, articles or other significant scholarly works that demonstrate the contributions cited 
in (1). Where possible, papers and articles should be designated as to whether they were published in 
peer-reviewed journals. 

3. Inventions and patents. 
4. Professional recognition including awards and honors from AWS and other professional societies. 
5. Meaningful participation in technical committees. Indicate the number of years served on these committees and 

any leadership roles (chair, vice-chair, subcommittee responsibilities, etc.). 
6. Contributions to handbooks and standards. 
7. Presentations made at technical conferences and section meetings. 
8. Consultancy — particularly as it impacts technology advancement. 
9. Leadership at the technical society or corporate level, particularly as it impacts advancement of welding technology. 

10. Participation on organizing committees for technical programming. 
11. Advocacy — support of the society and its technical advancement through institutional, political or other means. 

Note: Application packages that do not support the candidate using the metrics listed above 
will have a very low probability of success. 

Supporting Letters 
Letters of support from individuals knowledgeable of the candidate and his/her contributions are encouraged. These 

letters should address the metrics listed above and provide personal insight into the contributions and stature of the 
candidate. Letters of support that simply endorse the candidate will have little impact on the selection process. 

Return completed Fellow nomination package to: 

Wendy S. Reeve 
American Welding Society 
550 N.W. LeJeune Road 
Miami, FL 33126 

Telephone: 800-443-9353, extension 293 

SUBMISSION DEADLINE: July 1, 2006 



When you select CenterLine® Weld Gun 
Packages and Consumables, you'll 
receive the professional advice and 
support from North America's leader 
in resistance welding technology. 

CenterLine Transguns Feature: 

• Soft touch-low impact closure. 

• Superior electrical efficiency and 
performance. 

• Cast, machined or stainless steel 
construction utilizing air-over-oil 
cylinder, air cylinder or servo actuators. 

• Robotic, fixture or portable designs for 
virtually any spot welding application. 

CENTERLINE AUTOMATION COMPONENTS 

1-800-268-8330 

CenterLine Electrodes Feature: 
• Cold-formed electrodes, patented weld-

nut electrodes, caps, adapters and more! 

• Full design assistance for special 
applications. 

• Ongoing commitment to manufacturing 
excellence and customer support. 

• Full range of resistance welding 
consumables for any application. 

CENTERLINE ELECTRODES 

1-800-249-6886 
www.cntrline.com 
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welding 
helmets complete with 
Professional Variable 
auto-darkening lens at 
an unbeateable price 

MADE IN THE USA 
Jackson Products 

SEE US AT FABTECH/AWS SHOW BOOTH 5091 
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Flames Pro V 
#3919993 

HollRaiser Pro V 
#3911639 

Slockwave Pro ¥ 
#3911994 

Glory Pro V 
#3911649 

WWW.JaGkSOnPrOdUCtS.eOm - 8 0 0 / 2 5 3 - 7 2 8 1 Circle No. 66 on Reader Info-Card 

rilU prtilCI U BIN ere! bv • • • I f • • » I t tfel !• II • Will B.S. H t t l t l : I M I , 5 l l ; 0353,69 2; 5.201.618; 5.241. I l l : 5,252.111; 5447,113: 5,3 J 7,832; 5,515.186: 5.511,522; 5,533.206; 5.751,258; 5.151,115:1.111,121; 6,070,26 4; 
1.151,111; 1.115,152; 1.141,772; 8,155,922; 8.811,939; I.SI4.IS7 H i rtllted roTcifH BIICNII OIHcr IS. I l l l i r i l l l I IU I IS RHll l f . Fir I t l l l l H I l p i l l l l I IMllfS CIIIIBt ilClSBI FrillCtS. IH . 



AWS 
Exhibit Highlights 
This alphabetical listing of AWS exhibitors offers a preview of what will be displayed in each booth. AWS Sustaining 
Member Companies are highlighted in color. 

AAF International 
(American Air Filter) 2066 
10300 Ormsby Park PL, Ste. 600 
Louisville, KY 40223-6169 
(502) 637-0011; FAX (502) 637-0147 
www.aafintl.com 

AAF International (American Air 
Filter) will showcase its high-
quality dust control products. 
Among its offerings are cartridge 
collectors, baghouses, Roto-
Clone wet collectors, shaker-bag 
collectors, and mist collectors. It 
also provides replacement parts 
and filters for all brands. Fea
tured will be the company's new 
downdraft benches. 

ABB Inc. 6114 
1250 Brown Rd. 
Auburn Hills, Ml 48326-1507 
(248) 391-9000; FAX (248) 391-7390 
www.abb.com/robotics 

ABB will demonstrate the 
newest member of its small robot 
family, the IRB 1600. It is the 
fastest robot in its class and is a 
strong, backward-bending ma
chine. It is available in four ver
sions; can carry either 5 or 7 kg; 
can be either wall or floor 
mounted, inverted, or tilted; and 
is suitable for welding, material 
removal, machine tending, and 
dispensing. The company will 
also demonstrate the benefits of 
its new IRC 5 controller, which 
can control up to four robots, and 
its MultiMove software. Also 
demonstrated will be its Virtual 
FlexArc simulation software, 
which allows the user to simulate 
and program a robot cell offline. 

Accurpress 7030 
318 Mt. Ftushmore Rd. 
Rapid City, SD 57701-2769 
(605) 718-2550; FAX (605) 718-2551 
www.accurpress.com 

Ace Industrial 
Products 4001 
5043 Farlin Ave. 
St. Louis, MO 63115-1204 
(314) 385-5178; FAX (314) 385-3254 
www.aceindustrialproducts.com 

ADF Systems Ltd. 3095 
PO Box 278. 1302 19th St. N. 
Humboldt. IA 50548-0278 
(800) 959-1191; FAX (800) 798-5100 
www.adfsys.com 

ADF will highlight its line of 
cleaning equipment and down-
draft tables. On display will be 
downdraft tables for removing 
dust, smoke, fumes, and other 

contaminants from factory air. 
Also on exhibit will be models of 
equipment for parts washing, in
cluding top load, front load, pass 
through, auger, dunkers, rotary 
basket, tumbler, and conveyor 
styles. Equipment can be modi
fied or custom built to customer 
requirements. Many acces
sories are available that can help 
the user tailor the equipment to 
specific needs. 

AFTEK Inc. 1119 
2109 Lafayette Rd. 
Ft. Oglethorpe, GA 30742-3770 
(706) 861-9396; FAX (706) 866-4400 
breed@aftekwelders.com 

Air Products and 
Chemicals, Inc. 5105 
7201 Hamilton Blvd. 
Allentown, PA 18195 
(800) 654-4567; FAX (800) 272-4449 
www.airproducts.com/microbuik 

Air Products will showcase its 
microbulk system, which offers a 
cost-effective, reliable alterna
tive to cylinders for customers' 
nitrogen, argon, oxygen, and 
C02 needs in addition to on-site 
blended gas mixtures. The sys
tem features specially designed 
delivery tankers for smaller vol
ume drops in tight access areas 
and innovative on-site storage 
systems with turn-key gas deliv
ery installations from point of 
supply to point of use. The com
pany will also feature Purefire® 
atmosphere systems, technolo
gies, and services for metals 
processing and other metals ap
plications. 

Air Quality Engineering, 
Inc. 2069 
7140 Northland Dr. N. 
Brooklyn Park, MN 55428 
(763) 531 -9823; (763) 531 -9900 
www.air-quality-eng.com 

AlcoTec Wire Corp. 6018 
2750 Aero Park Dr. 
Traverse City, Ml 49686 
(231)941-4111; FAX (231) 941-1040 
www.alcotec.com 

Alfra USA LLC 3053 
2112 Stonington Ave. 
Hoffman Estates. IL 60195 
(847) 252-7886; FAX (847) 252-7892 
www.alfra-usa.com 

Alpha Workholding 
Solutions 6140 
460 Cardinal Ln., Hartland, Wl 53029 
(262) 367-3812; FAX (262) 369-7219 
www.alphaworkholding.com 

Alpha Workholding Solutions will 
demonstrate its Eagle-Lift mag
netic lifter, which features a 
unique round design, patented 
Test-Talon®, and a built-in safety 
system. The company will also 
show its new line of permanent 
electro modular workholding 
magnets for welding and ma
chining. The A-Pod generates 
1400-lb clamping force over a 
3.7-in. diameter. The products 
are made in America. 

American Cap 
Co., Inc. 6124 
15 Church St., Wheatland PA 16161 
(724) 981-4461; FAX (724) 981-4495 
www.americap-mfg.com 

American Torch 
Tip Co. 2082 
6212 29th St. E., 
Bradenton FL 34203-5304 

(800) 342-8477; FAX (941) 753-6917 
www.americantorchtip.com 

American Torch Tip, a 60-year-
old manufacturer, will showcase 
its six major cutting and welding 
technologies, including plasma, 
gas metal arc, laser, oxyfuel, gas 
tungsten arc, and thermal spray. 
The company manufactures 
parts that fit products from more 
than 95 other companies and 
that offer improved consumables 
life at low cost. 

American Welding Society 
2132/2140/3140 

550 NW LeJeune Rd., Miami, FL 33126 
(305) 443-9353; FAX (305) 443-7559 
www.aws.org 

Membership. AWS services 
nearly 50,000 members world
wide. Membership consists of 
engineers, scientists, educators, 
researchers, welders, inspec
tors, welding foreman, company 
executives, and sales associ
ates. Interests include auto
matic, semiautomatic, and man
ual welding, as well as brazing, 
soldering, ceramics, lamina
tions, robotics, and safety and 
health. Here's a can't-say-no 
AWS Welding Show special offer 
— drop by the AWS Membership 
Booth on the Show floor, sign up 
for an Individual Membership, 
and get a popular welding publi
cation (up to a $189 value) at a 
90% discount. Plus, browse 
through the AWS Bookstore, and 
save an automatic 25% on more 

than 300 AWS publications. 
Save $125 and get a two-year 
AWS Membership when you 
sign up for the Professional Pro
gram at the Show. Stay informed 
on the latest products, trends, 
and technology through 12 is
sues of the Welding Journal. 
Looking for a job? As an AWS 
Member, post your resume on 
AWSJobFind® www.awsjobfind. 
com absolutely free. Establish 
valuable partnerships with oth
ers in your field by attending 
local AWS Section meetings and 
dozens of educational events. 
Gain a voice in determining the 
future of your industry by getting 
involved in one of AWS's 170 
technical committees. For depth, 
detail, and technical insight — 
AWS means answers. Booth 
1133. 

Certification. AWS's Certified 
Welding Inspector program has 
been in effect for 28 years and, 
to date, 48,000 people have 
been certified. CWIs help ensure 
the highest quality of inspection 
and welding. In 1989, the AWS 
Certified Welder program was 
launched to certify the qualifica
tions of welders nationwide. The 
testing facilities used to conduct 
the qualification procedures are 
AWS accredited. AWS maintains 
these certifications in a National 
Registry for Certified Welders 
and Accredited Test Facilities. 
AWS also develops customized 
welder certification programs for 
other organizations including pri
vate companies. Welding in
structors can earn an important 
credential through the AWS Cer
tified Welding Educator program 
implemented in 1991. AWS of
fers the Senior Certified Welding 
Inspector, Certified Welding En
gineer, Certified Welding Fabri
cator, and Certified Robotic Arc 
Welding programs, along with 
the new AWS Certified Welding 
Supervisor program. Stop by the 
Certification booth and discuss 
your certification renewals, CWI, 
SCWI, and CWE exams, over
seas exams, nine-year recertifi-
cations, and customized special 
exams. Booth 1133. 

AWS Foundation. Supports re
search and education in welding 
and related technologies. Pro-
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perfect weld starts 
* lerfect weld prep. 
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That's why so many companies rely on E.H. Wachs Company to supply cold-cutting 
and beveling equipment that provides the perfect weld-ready prep for pipe and 
tube — every time. Our equipment is safe, durable and easy to operate, in minimal 
clearance environments. Plus, it creates no heat affected zone, and provides an 
accurately machined weld prep which contributes significantly to weld quality. This 
consistent, quality performance means you stay within schedule and budget. 

Over 40 industries. Over 80 countries. 
Thousands of applications. For over a century. 

E.H. Wachs Company 
www.wachsco.com 

847-537-8800 worldwide 
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grams include scholarships to 
welding students attending tech
nical schools or colleges/univer
sities, research funds for gradu
ate engineers, and promotion of 
the career opportunities within 
the welding industry. More than 
$300,000 is distributed annually 
to nearly 200 students. Call (800) 
443-9353, ext. 293, for additional 
information, or visit Booth 2140. 

Welding Journal/Inspection 
Trends. Welding Journal is the 
official publication of the Ameri
can Welding Society. This 
monthly journal contains feature 
articles on practical and applied 
welding technology, peer-
reviewed welding research, in
formation on AWS activities and 
programs, and a variety of 
monthly columns, including New 
Products, News of the Industry, 
Brazing Q & A , Coming Events, 
New Literature, and Welding 
Workbook. Winner of many edi
torial and design awards. In
spection Trends will also be fea
tured. This publication serves the 
nondestructive examination in
dustry including more than 
20,000 AWS Certified Welding 
Inspectors. It contains timely fea
tures on all phases of nonde
structive examination, as well as 

monthly columns that bring the 
latest industry news and practical 
answers to inspection questions. 

Education. Includes seminars, 
in-plant customized programs, 
and courses on topics ranging 
from welding basics to the lead
ing edge of technology. AWS of
fers the award-winning Schools 
Excelling through National Skills 
Education (SENSE) curriculum 
guide to all qualified U.S. welding 
schools. Receive up-to-date in
formation on AWS educational 
offerings and learn how continu
ing education in welding technol
ogy can aid career advance
ment. 

AMET Inc. 2120 
35 N. 1st E., Rexburg, ID 83440-1501 
(208) 356-7274; FAX (208) 356-8932 
www.xmwelds.com 

AMET, a provider of automated 
precision welding systems, will 
display its newest line of preci
sion welding control and monitor
ing equipment as well as its new 
line of weld fixtures. The new 
systems include the latest lathe 
systems, a new line of seam 
welding machine products, and 
stand-alone AVCs, cold and hot 
wire feeders, and oscillators for 
"plug and weld" automation. 

Aquasol Corp. 1075 
1576 Sweet Home Rd., Ste. 207 
Amherst, NY 14228-2710 
(800) 564-9353; FAX (716) 564-8889 
www.aquasolcorporation.com 

Aquasol will feature its Aquasol® 
water-soluble paper and tape 
used to dam argon and helium 
gases during GTAW of steel or 
aluminum pipes; patent-pending 
EZ Zone™ tape, an aluminum 
tape with an adhesive-free cen
ter zone to prevent the adhesive 
from coming in contact with the 
weld area; and EZ Tape™. Also 
featured will be EZ Wipes™, 
which are multipurpose, contam
inant-free, saturated abrasive 
cleaning wipes that remove oil, 
grease, marker, some paints, 
and a number of other contami
nants from a variety of surfaces. 

Arcair 7056 
16052 Swingley Ridge Rd.. Ste. 300 
St. Louis, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

ARCON Welding, LLC 2072 
2203 Northwood Dr., Unit 10 
Salisbury MD 21801-8829 
(410) 572-6000; FAX (410) 572-6027 
www.arconweld.com 

ARCON will exhibit its rugged, 
reliable Workhorse line of 
portable, inverter arc and stud 

welding machines. New this year 
is a redesigned dual-voltage ma
chine that eliminates the need to 
switch between 240 and 480 V. 
The company recently incorpo
rated standard protection against 
corrosion in all models to protect 
internal components in corrosive 
atmospheres. 

ArcOne 5120 
85 Independence Dr. 
Taunton, MA 02780 
(800) 223-4685; FAX (508) 884-9666 
www.arc1weldsafe.com 

ArcOne will feature its extensive 
line of single and variable shade 
autodarkening welding helmets, 
power inverters, NIOSH-ap-
proved powered air-purifying 
(PAPR) and supplied-air (SAR) 
respirators, and welding acces
sories. The company empha
sizes products and services that 
promote safety, productivity, 
quality improvement, and overall 
worker performance. 

ARC Specialties, Inc. 4132 
7775 Little York Rd., Houston, TX 77016 
(713) 631-7575; FAX (713) 356-0844 
www.arcspeciaities.com 

ARC Specialties will highlight its 
automated manufacturing sys
tems and custom equipment for 
welding, joining, overlay, and 
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cladding applications. Displayed 
will be robots, CNCs, and PLCs. 
Sample parts welded with 
GTAW, PAW, SAW, GMAW, and 
RSW systems will be available 
for v iewing. Since 1983, the 
company has supplied engi
neering services, process and 
procedure development, sys
tems integration, service, parts, 
and training throughout the 
world. 

Arro-Mark Co., 
LLC 4105 
158 W. Forest Ave. 
Englewood, NJ 07631 

(201) 567-4112; FAX (201) 567-1373 
www.arromark.com 

Arro-Mark will display its line of 
industrial marking pens and de
vices. The company offers a 
wide variety of high-quality, 
valve-action permanent ink and 
paint markers, certified nuclear-
grade markers for metal, remov
able ink markers, and metal 
rolling ball bottle markers. 

Asiamet, Inc. 5109 
9 Evelyn Ct., Syosset NY 11791-6816 
(516) 942-3884; FAX (516) 942-4058 

Astro Arc Polysoude 1048 
24856 Ave. Rockefeller 
Valencia, CA 91355 
(661) 702-0141; FAX (661) 702-0632 
www.astroarc.com 

ATI Industrial 
Automation 3018 
1031 Goodworth Dr. 
Apex, NC 27539-3869 
(919) 772-0115; FAX (919) 772-8259 
www.ati-ia.com 

ATI Industrial Automation will ex
hibit its line of robotic end-effec
tors and automation tooling. 

Atlas Welding 
Accessories Inc. 5035 
PO Box 969, 501 Stephenson Hwy. 
Troy, Ml 48099-0969 
(248) 588-4666; FAX (248) 588-2706 
www.atlasweld.com 

Atlas will showcase its rotating 
welding positioners; pipe turning 
rolls; tomahawk welding ham
mers, which offer a lifetime guar
antee; welder's wrenches; spat
ter-free C-clamps; and Blue 
Chip gloves and garments. All 
products are made in the U.S.A. 

Auburn Mfg. Inc. 4002 
34 Walker Rd. 
Mechanic Falls, ME 04256-5340 
(800) 264-6689; FAX (207) 345-3380 
www.auburn.com 

Auburn Manufacturing will ex
hibit its heat-resistant textiles for 
use in a variety of hot work/weld
ing applications. Hot work pro
tection is quickly becoming a 
buzzword in safety management 
across all industries because of 
property loss and injury resulting 
from poor hot work safety prac
t ices. Information will be pro-
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vided on the company's FM-ap-
proved products. 

Avesta Welding, LLC 3123 
10401 Greenbough Dr. 
Stafford, TX 77477 
(800) 441-7343; (281) 499-4347 
www.avestawelding.com 

AVS Industries, LLC 2123 
2644 Kirkwood Hwy., Ste. 270 
Newark, DE 19711 
(302) 368-9798; FAX (302) 368-8579 
www.avsindustries.com 

AVS Industries' booth will focus 
on acquainting the industry with 
the company and its products, 
which were formerly manufac
tured and marketed by another 
silica manufacturer. The prod
ucts are split into three main 
families: AVSil standard silica 
fabrics, tape, rope, and sleev-
ings; ULTRAFLEX inorganic 
chemically treated silica fabrics; 
and FLXGLAS inorganic chemi
cally treated fiberglass fabrics. 
Literature will be available along 
with a sampling of products. 

Bacou-Dalloz 1066 
910 Douglas Pike 
Smithfield, Rl 02917-1874 
(401) 233-0333; FAX (401) 232-1830 
www.bacou-dalloz.com 

The company will display its 
welding helmets, gloves, and 
eyewear. 

Bad Dog Tools 7004 
PO Box 851, Bristol, Rl 02809 
(800) 252-1330; FAX (401) 253-1377 
www.baddogtools.com 

Bad Dog Tools will display its line 
of versatile, multipurpose tools. 
Featured will be mutipurpose 
bits that can drill a variety of 
metals including cold-rolled, 
hardened, stainless, copper, 
and brass, as well as masonry 
and wood. The Biter sheet mate
rial cutting tool turns a hand drill 
into a nibbling tool. It features a 
steerable head that provides 
precise control and better ac
cess to cuts in tight spaces. It 
can handle mild steel to 14 
gauge and stainless to 18 
gauge. The company's saw 
blades power through nonfer
rous metals, and are available in 
7-, 10-, and 12-in. diameters. 

Balluff, Inc. 4006 
8125 Holton Dr. 
Florence, KY 41042-3009 
(859) 727-2200; FAX (859) 727-4823 
www.balluff.com 

Balluff will display its sensors for 
controll ing welding and metal
forming. 

Bellman-Melcor, Inc. 5127 
7575 W. 183rd St. 
Tinley Park, IL 60477-0188 
(800) 367-6024; FAX (708) 532-2284 
www.bellmanmelcor.com 

Braze alloys, preforms, and spe
cialty fluxes will be featured at 
the Bel lman-Melcor booth, as 
well as flux core silver brazing al
loys. Experienced staff will be 
available to explain how the use 
of brazing can lower production 
costs and increase quantity. The 
company offers assistance on 
preproduction design, process 
improvement, and alloy selec
tion, as well as equipment rec
ommendat ions. This family-
owned company is ISO/TS 
16949 registered. 

Bernard Welding 6030 
449 W. Corning Rd., PO Box 667 
Beecher, IL 60401 
(800) 946-2281; FAX (708) 946-6726 
www.bernardwelds.com 

Bernard will showcase its Cen-
terfire™ GMA welding consum
ables, featuring gas diffusers, 
contact tips and nozzles. The 
consumables produce superior 
welding performance on most 
GMAW applications. Also fea
tured will the the Q™ line of 
GMAW guns. To minimize down
time and costs on hand-held, air-
cooled industrial welding appli
cations, the company offers the 
Q-gun in a wide range of amper
ages with multiple neck and 
handle options. 
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NEW EQUIPMENT • TOOL RENTAL • ON-SITE MACHINING SERVICES • CUSTOM TOOL MF 

Call today to request a FREE 24"x36" 
Plant Maintenance I Project Planning 

2006 SCHEDULING WALL CALENDAR 

you neea rename weld prep bevelL., 
,ace machining, nobody does it better 

" TRI TOOL INC. ^ 
Call (888) TRI TOOL for a Free CD 

or On-Site Equipment Demo 

Weld End Preparation • Beveling • In-Line OD Mount Severing/Beveling • Flange Facing 
Tube Severing & Squaring • Counterboring • Chipless Tube Cutting • Pipeline Bevelers 
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Bessey Tools North 
America 1096 
PO Box 399, 50 Franklin St. 
Batavia, NY 14021-0399 
(585) 768-7770; FAX 585-768-6143 
www.besseytools.com 

Bessey Tools North America is a 
member of the Bessey family of 
companies founded in Germany 
in 1889. It will feature its hand 
clamping and cutting tools. The 
company offers more than 1300 
products in more than 90 coun
tries around the world. 

BGRIMM 4098 
1 Wenjing St.. Xizhimenwai. 
Beijing 100044. China 
(630) 435-5469: FAX (630) 435-0910 
www.bgrimm.com 

Blackjack Machine 
and Fab Inc. 1056 
480 Bowling Rd., Point Blank, TX 77364 
(936) 377-4839; FAX (936) 377-2065 
www.pipejack.com 

Blackjack Machine will exhibit its 
pipejack stands for the welding, 
fabricating, and construction in
dustry. The company produces 
three-legged stands in three dif
ferent heights. The stands are 
available in standard and heavy-
duty load capacity, with a variety 
of interchangeable heads, in
cluding V heads in both carbon 
and stainless steel, roller heads 
with cast iron, stainless steel, or 
rubber rollers, transfer balls, and 

bar stock roller heads. Also avail
able is a four-legged roller stand 
with fixed or adjustable height. 

Bluco Corp. 6091 
509 Weston Ridge Dr. 
Naperville, IL 60563-3932 
(800) 535-0135: FAX (630) 637-1847 
www.bluco.com 

Bluco will promote its expanded 
line of Demmeler modular fixtur
ing, which includes more that 20 
new fixturing components along 
with a new table size. Represen
tatives will be available to explain 
new applications and products 
and provide information on mod
ular fixturing for welding and 
other applications. 

BMM Welding 
Material Co. 2086 
No. 5. Fangzhuang Lu, Zuoanmenwai 
Beijing. China 100078 
86-10-67649947; FAX 86-10-67644579 
www.bjmmt.com 

BMM Welding Material will fea
ture its welding materials of cop
per and its alloys, aluminum, tita
nium, molybdenum, tungsten, 
magnesium, hafnium, zirconium, 
gold and silver alloy wires, solid 
and flux cored wire, CuCrZr 
rods/plates, welding caps, goug
ing carbon rods, GTAW and 
GMAW parts, contact tips, 
ceramic nozzles, beads and 
backing. 

BOC Gases 5081 
575 Mountain Ave. 
Murray Hill. NJ 07974 
(908) 771-4887: FAX (908) 771-1723 
www.boc.com 

Bohler Thyssen Welding 
USA, Inc. 3047 
10401 Greenbough Dr. 
Stafford, TX 77477 
(281) 499-1212; FAX (281) 499-4347 
www.btwusa.com 

Bohler Thyssen Welding will fea
ture its electrodes, wires, strip, 
and flux cored wires. The four 
brands sold and stocked in the 
United States are Bohler, T-PUT, 
Soudokay, and UTP. Technical 
sales staff will be available to dis
cuss the applications, specifica
tions, and approvals needed by 
today's international welding 
community for the petrochemi
cal, power generation, and fabri
cation industries, as well as 
maintenance and repair. 

Bonal Technologies 
Inc. 5102 
1300 N. Campbell Rd. 
Royal Oak, Ml 48067-1555 
(248) 582-0900; FAX (248) 582-0901 
www.bonal.com 

Bonal will display its arc welding 
and Meta-Lax stress-relieving 
equipment. 

Bosch Power Tools 
and Accessories 3052 
1800 W. Central Rd. 
Mt. Prospect. IL 60056 
(877) 267-2499: FAX (224) 232-2571 
www.boschtools.com 

Bosch will showcase its line of 
power tools and accessories en
gineered to survive any job. Fea
tured will be its long-lasting, high-
performing grinders, as well as 
shears, nibblers, a broad array of 
cordless tools, and a complete 
line of accessories. 

Bowlin Engineering 
Co. 3069 
600 Burlington Rd. 
Saginaw. TX 76179-1310 
(817) 232-2020; FAX (817) 232-4081 
www.bowlinengineering.com 

Briarwood Group 1121 
3S243 Briarwood Dr. 
Warrenville, IL 60555-2629 
(630) 710-2801; FAX (630) 393-3382 

Briarwood will display its welding 
and safety equipment and line of 
filler metals. 

Broco Inc. 7105 
8690 Red Oak Ave. 
Rancho Cucamonga. CA 91730-4819 
(909) 483-3222: FAX (909) 483-3233 
www.brocoinc.com 

BTU Gases 7123 
4344 S. Main St., Pearland, TX 77581 
(281) 482-7007; FAX (281) 482-9216 
www.btugases.com 
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BTU Gases, a leader with re
gard to propylene fuel gas, will 
introduce several new products 
at the Show including a 2.2-lb re-
fillable cylinder with the Uni-Tote 
cutting outfit, which includes a 
heating rosebud. A new gas air 
torch also designed to be used 
with the Uni-Tote will be demon
strated. The equipment is de
signed to replace all MC and B 
acetylene. 

Bug-O Systems/Cypress 
Welding Equipment 5066 
3001 W. Carson St. 
Pittsburgh, PA 15204-1826 
(412) 331-1776; FAX (412) 331-0383 
www.bugo.com 

Bug-O Systems/Cypress Weld
ing Equipment, a manufacturer 
of welding and cutting automa
tion equipment, will display its 
newest innovations for increas
ing productivity, including Laser-
Bug, a three-axis welding travel 
carriage with integrated laser-
guided seam tracking that scans 
the joint and adapts oscillation 
and travel speed to variations in 
fitup; the mini-vert, a compact 
battery-powered welding travel 
carriage; and the stiffener weld
ing machine, a dual-sided fillet 
welding carriage with integrated 
wire feeders. 

Burny/Cleveland Motion 
Controls 3048 
7550 Hub Pkwy. 
Cleveland, OH 44125-5705 
(216) 524-8800; FAX (215) 642-2199 
www.burny.com 

The Burny Div. of Cleveland Mo
tion Controls will highlight its com
plete line of shape-cutting control 
products for oxyfuel, plasma, 
laser, and waterjet cutting ma
chines, and for routers. In addition 
to state-of-the-art PC-based con
trols and drive systems, the com
pany also supplies numerical con
trols, operator's consoles, torch 
height controls, plate marking de
vices, pattern tracing systems, 
and software solutions for new 
and used cutting machinery. 

Cadi Company, Inc. 2078 
60 Rado Dr., Naugatuck, CT 06770-2211 
(800) 243-3650; FAX (203) 729-1919 
www.cadicompany.com 

Cadi will exhibit its line of resist
ance welding consumables. The 
company is a supplier of RWMA 
Class 1,2,3, and 4 copper alloys 
used in the manufacture of re
sistance welding electrodes. 

Calstate Abrasives, Div. of 
Bay State Abrasives 3054 
3010 Disney St., Cincinnati OH 45209 
(866) 668-7888; FAX (513) 458-8275 
www.calstateabrasives.com 

Calstate will feature its grinding 
wheels, flap discs, and toolroom 
wheels. 
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Campbell's 
Port-A-Cool 5139 
PO Box 2108, 709 Southview Cir. 
Center, TX 75935 
(936) 598-5651; FAX (936) 598-8901 
www.portacoolmilitarysales.com 

Campbell's Port-A-Cool® will 
feature its portable, evaporative 
cooling systems used when 
standard air-conditioning may 
be unavailable, impractical, or 
cost prohibitive. Operating with 
water and either electricity or 
compressed air, the units deliver 
air flow at an average of 20°F 
cooler than surrounding air. 

Centerline (Windsor) 
Ltd. 6082 
415 Morton Dr. 
Windsor, ON, Canada N9J 3T8 
(519) 734-8330; FAX (519) 734-2000 
www.cntrline.com 

Centerline will feature a wide 
array of new products including 
the Flex-Fast fastener welding 
machine, patented next-genera
tion Smart Electrode nut detec
tion system, patented STAAC 
four-port air cylinder, and SST 
cold-spray system. 

Centricut, LLC 5030 
Two Technology Dr. 
West Lebanon, NH 03784 
(800) 752-7623; FAX (603) 298-5938 
www.centricut.com 

Cerbaco Ltd. 4042 
809 Harrison St. 
Frenchtown, NJ 08825-1122 
(908) 996-1333; FAX (908) 996-0023 
www.cerbaco.com 

Cerbaco will provide samples 
from its extensive line of config
urations of nonmetallic weld 
backing that permit finished 
quality, complete joint-penetra
tion welds from one side. The 
company specializes in furnish
ing custom configurations and 
formulations. Technical assis
tance and free custom design 
services will be offered. 

C&G Systems 7056 
16052 Swingley Ridge Rd., Ste. 300 
St. Louis, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

CGW-Camel Grinding 
Wheels 4069 
7525 N. Oak Park Ave. 
Niles, IL 60714-3819 
(800) 447-4248; FAX (800) 447-3731 
www.cgwheels.com 

Channel Products, 
Inc. 5126 
7100 Wilson Mills Rd. 
Chesterland, OH 44026 
(440) 423-0113; FAX (440) 423-0891 
www.channelproducts.com 

Channel Products will display the 
Torchlite, a highly reliable, user-
friendly piezoelectric spark gener

ator that produces a high-energy 
spark exactly where it is required 
to reliably light all fuels used in 
torch applications. The port is 
specially designed to allow the 
torch tip to be inserted for rapid ig
nition. It features a sturdy stain
less steel tube with a rugged hilt. 

Chart Industries, Inc. 6120 
407 7th St. NW 
New Prague, MN 56071-1010 
(952) 758-4484; FAX (952) 758-8255 
www.chart-ind.com 

Chart Industries will introduce 
the following new products: HP2 
- high-pressure bulk tank, Tri-
fecta X-series, Medley gas 
blending system, and Perma-Cyl 
2000 VHP. The company, a man
ufacturer of microbulk, pack
aged, and bulk equipment for the 
cryogenic industrial gas market, 
provides high-pressure, high-
performance advanced technol
ogy gas solutions for laser and 
on-site gas mixing applications. 

China Molding and 
Diecasting Co. 4096 
1501 Norman Dr., Darien. IL 60561 
(630) 435-5469; FAX (630) 435-0910 
www.molding-diecasting.com 

China Molding and Diecasting 
will provide information on its 
ISO 9000-certified operations in 
both the Zhujiang and Yangtze 

WELDING JOURNAL 



SEE US AT FABTECH/AWS SHOW BOOTH 4051 Circle No. 55 on Reader Info-Card 

River delta regions. The com
pany's capabilities enable it to 
provide its North American cus
tomers with quality products and 
services, competitive prices, and 
on-time delivery. 

C. H. Symington & Co., 
Inc. 4073 
6063 Frantz Rd., Ste. 103 
Dublin, OH 43017-3369 
(614) 766-2602; FAX (614) 766-2715 
www.chsymington.com 

C. H. Symington will exhibit its 
full line of air carbon arc gouging 
equipment and related acces
sories. It will introduce the all-
new digital Star Trac II gouging 
system. Also featured will be an 
exothermic cutting torch, a full 
range of cutting rods, and the 
Symex heavy-duty ground 
clamp and cable connector. 

Chung I Silver Solder Co. 
Ltd. " 3070 
23. Hsin Ai Rd., An-Ping Ind. Park 
Tainan, Taiwan 702 
06-2910706; FAX 06-2637167 
www.chung-i.com 

Chung I Silver Solder will display 
its line of consumables, includ
ing silver brazing alloys, phos
phorus-copper alloys, and trifoil 
(sandwich) alloys. 

Circle Welding 
Innovations, Inc. 3082 
21912 Mueschke Rd., PO Box 370 
Tomball. TX 77377 
(281) 351-2679: FAX (281) 351-2680 
www.circlewelders.com 

CK Worldwide, Inc. 1053 
3501 C St. NE, Auburn, WA 98002-1702 
(253) 854-5820; FAX (253) 939-1746 
www.ckworldwide.com 

Cloos Robotic Welding, 
Inc. 3022 
911 Albion Ave. 
Schaumburg. IL 60193-4550 
(847) 923-9988; FAX (847) 923-9989 
www.cloosrobot.com 

CM Industries, Inc. 3077 
505 Oakwood Rd. 
Lake Zurich, IL 60047-1534 
(847) 550-0033; FAX (847) 550-0444 
www.cmindustries.com 

CMW, Inc. 4125 
70 S. Gray St., Indianapolis, IN 46201 
(317) 634-8884: FAX (317) 638-2706 
www.cmwinc.com 

CMW will feature its extensive line 
of resistance welding products, 
which includes caps, electrodes, 
holders, and accessories. The 
company's GCAP electrodes, 
which are designed for welding 
galvanized steels, feature a 
unique nose configuration that 
produces a controlled mushroom
ing effect that allows them to per

form without needing to be 
dressed and operate at a lower 
heat setting. Featured will be its 
Elkonite copper-tungsten material 
and CHAMELEON/MAX-LIFE in
terchangeable nut/stud welding 
electrode system. 

Computer Engineering, 
Inc. 3074 
509 NW 5th St. 
Blue Springs, MO 64014-2705 
(816) 228-2976; FAX (816) 228-0680 
www.computereng.com 

Computer Engineering will 
showcase its welding documen
tation software. The software of
fers code-checking and supports 
the generation of WPSs, PQRs, 
and WPQs in accordance with 
AWS D1.1 and ASME Section 
IX. Other features include welder 
management, continuity track
ing, an innovative report system, 
and technical support. 

Computers Unlimited 3071 
2407 Montana Ave. 
Billings, MT 59101-2336 
(406) 255-9500; FAX (406) 255-9595 
www.cu.net 

Computers Unlimited will feature 
software and hardware solutions 
for the gas and welding supply 
industries. The company's staff 
includes more than 140 profes

sionals dedicated to develop
ment, documentation, and im
plementation of business and in
ventory management computer 
solutions. 

CONCOA, INC. 5041 
1501 Harpers Rd. 
Virginia Beach. VA 23454-5303 
(757) 422-8330: FAX (757) 422-3125 
www.concoa.com 

CONCOA will display its fully au
tomatic 641 IntelliSwitch gas 
switchover system. It features 
microprocessor-controlled inte
gral dual-valve technology that 
offers continuous assist-gas 
pressure and flow control from 
liquid can or high-pressure cylin
der sources that enables the end 
user to select the ideal mode of 
supply by a simple push of a but
ton. It also features proprietary 
software logic, which eliminates 
liquid can vent loss and excess 
residual return. 

Copperfield, LLC 2055 
1115 W. North St.. Bremen, IN 46506 
(574) 546-5115; FAX (574) 546-5995 
www.copperfieldllc.com 

Copperfield will have samples of 
its ExCelene welding cable on 
display and knowledgeable rep
resentatives will be present to 
offer expert service. 
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C-Spec 5087 
PO Box 27604, Concord, CA 94527-0604 
(877) 977-7999; FAX (925) 930-8223 
www.cspec.com 

C-Spec will feature its WeldOf-
fice® software for the creation 
and management of AWS, 
ASME, and ISO welding proce
dures, welding personnel qualifi
cation records, and NDE reports. 
Demonstrations will show a fast, 
simple, and flexible way to man
age welding documentation. 
Staff will be on hand to provide 
insight on automation related to 
welding codes and standards 
and to explain the company's lat
est software features and serv
ices and the new advances in 
technology revolutionizing weld
ing industry practices. 

Cutskill/Weldskill Div. of 
Thermadyne 
Industries 3124 
16052 Swingley Ridge Rd., Ste. 300 
Chesterfield, MO 63017 
(636) 728-3181; FAX (636) 728-3021 
www.thermadyne.com 

Cutskill/Weldskill will display its 
line of welding consumables. 

CyberTech 
International 1083 
400 Fentress Blvd. 
Daytona Beach, FL 32114-1208 
(386) 255-0935; FAX (386) 257-6527 
www.brazingequip.com 

DataWeld, Inc. 1089 
1909 Citizens Bank Dr. 
Bossier City, LA 71111-3429 
(318)746-6111; FAX (318) 746-0323 
www.dataweld.com 

DataWeld will feature its soft
ware, service, and support to 
meet the specific needs of weld
ing supply distributors, which in
cludes accounting, cylinder 
tracking, and mobile order pro
cessing as either an integrated 
package or in its individual com
ponents. Solutions are offered 
for both large and small busi
nesses. 

Delta Computer Systems, 
Inc. 5001 
11719 NE 95th St., Ste. D 
Vancouver, WA 98682-2444 
(360) 254-8688; FAX (360) 254-5435 
www.deltamotion.com 

Delta Computer Systems will ex
hibit its RMC100 Series and 
RMC70 Series motion con
trollers for servo-hydraulic, pneu
matic, and servo-motor applica
tions. The motion controllers 
feature field bus communica
tions, EtherNet/IP, PROFIBUS-
DP, Modbus Plus, and serial and 
digital input/output (I/O) with 
more than protocols. Users can 
connect I/O with mix and match 
transducer modules that allow 
more than 500 configurations. 
The company's powerful RMC 
software enables users to easily 
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set up, tune, and diagnose their 
applications. 

Denray Machine, Inc. 5108 
10775 Lawrence 1140 
Mt. Vernon, MO 65712-7205 
(800) 766-8263; FAX (417) 466-2394 
www.denray.com 

Denray will feature its downdraft 
tables and dust booths for metal 
applications, including a sit down 
model. All have pushbutton 
cleaning, which pulses dirt into 
the drawer below. Tops vary 
based on model size (ranging 
from 26 x 30 in. to 96 x 48 in.). 
Models include the 2630BG, 
which has a '/-in. metal plate top; 
the 3646BG uses a 3/e-in. metal 
plate top. The tables contain 
flame-retardant filters, spark 
shields, and water pans to pro
tect against spark exposure. 

Distribution Technologies, 
Inc. 4104 
1721 Bishop St., Unite 
Cambridge, ON, N1T 1N5 Canada 
(519) 622-6465; FAX (519) 622-4142 

Diversi-Tech 4113 
590 Orly Ave. 
Montreal, QC H9P 1E9, Canada 
(514)631-7300; FAX (514) 631-9480 
www.diversitechdowndraft.com 

Diversi-Tech will display its line of 
FRED products, which feature its 
patented injection self-cleaning 
system. Also on display will be 

downdraft tables featuring the 
company's five-stage spark ar-
restance package and applica
tion-specific option packages. 

Donaldson Co., Inc. 2041 
1400 W. 94th St. 
Minneapolis, MN 55431-2370 
(800) 365-1331; FAX (952) 887-3377 
www.donaldsontorit.com 

Donaldson Torit will showcase its 
complete range of dust and fume 
collectors that cost-effectively 
enhance productivity and effi
ciency. The company offers reli
able solutions for wet and dry 
machining, mechanical surface 
cleaning and finishing, and weld
ing, cutting, and thermal spray 
applications. These applications 
often generate submicron, res
pirable mist or particulate. The 
collectors come standard with 
the company's proprietary Ultra-
Web filters, which have a MERV 
13 rating on this size particulate. 

Dustvent Inc. 4120 
100 W. Fay St., Addison, IL 60101-5180 
(630) 543-9007; FAX (630) 543-1407 
www.dustvent.com 

Edwards Mfg. Co. 10059 
1107 Sykes St., Albert Lea, MN 56007 
(507) 373-8206; FAX (507) 373-9433 
www.edwardsironworkers.com 

Edwards will display and demon
strate its line of hydraulic iron
workers. 

Environmental Air 
Solutions 4099 
1482 High Country Rd. 
Coralville, IA 52241-1110 
(319) 358-7794; FAX (319) 248-0345 
www.KeepTheHeat.com 

The Environmental Air Solutions 
booth will display its equipment 
designed to ventilate in the win
ter without losing heat, and pro
vide summer cooling by exhaust
ing the hot air from the ceiling 
and work floor to the outside. 

Ergotech Inc. 6128 
11 Old Newtown Rd., Danbury, CT 06810 
(203) 790-4100; FAX (203) 790-4445 
www.ergotechinc.com 

Ergotech will feature its family of 
multidirectional conveyor rollers 
that suit applications where ma
terial and packages need to be 
smoothly and easily transferred, 
sorted, or turned in any direction. 
Products include a compact, 
simple-to-use battery-powered 
lift/transporter that eliminates 
body strain normally caused by 
lifting, positioning, and moving 
products around; electric vertical 
telescopic lift columns that 
smoothly, quietly, and precisely 
bring the work to the workers, 
and multiaxis work positioners. 
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ESAB Welding & Cutting 
Products 5018/6018 
411 S. Ebenezer Rd. 
Florence, SC 29501-7916 
(843) 669-4411; FAX (843) 664-4258 
www.esab.com 

EWI 2048 
1250 Arthur E. Adams Dr. 
Columbus, OH 43221 
(614) 688-5000; FAX (614) 688-5001 
www.ewi.org 

Edison Welding Institute (EWI) 
will feature materials joining in
novations and solutions it has 
developed for more than 3300 
customers and federal agencies 
worldwide. EWI staff will be on 
hand to discuss how they can in
crease product quality, produc
tivity, customer satisfaction, and 
profitability by delivering practi
cal solutions for critical manufac
turing issues. Representatives of 
EWI's Navy Joining Center, a 
Navy MANTECH Center of Ex
cellence, will also be in atten
dance to discuss the unique 
challenges associated with de
fense manufacturing. 

Exel Orbital Systems, 
Inc. 5124 
1448 19th St. 
Santa Monica. CA 90404 
(310) 449-0054; FAX (310) 449-1154 
www.exelorbital.com 

Exel Orbital Systems' booth will 

feature its 2005 line of autoge
nous orbital tube welding equip
ment. Included will be a 200-A 
power supply with touch screen 
control; orbital welding heads to 
weld diameters from 'A to 3 in., 
an automatic internal pressure 
controller for positive pressure 
welding, and a full line of quick 
connect purge fittings for diame
ters from 1J£to6 in. 

Ezee Roll Mfg. 2102 
20 N. 3000 East Rd. 
Hoopeston. IL 60942-1473 
(217) 339-2279; (217) 339-2278 
www.ezeeroll.com 

Ezee Roll will display its line of 
quality cylinder handling equip
ment. 

The Fabricator 4086 
833 Featherstone Rd. 
Rockford, IL 61107 
(815) 399-8700: FAX (815) 484-7700 
www.thefabricator.com 

For 35 years. The Fabricator® 
has covered the metalforming 
and fabricating industry. It has 
achieved its status by delivering 
high-quality technical articles 
and case histories to its more 
than 56,000 readers involved in 
metal fabrication, welding, 
stamping, and tube and pipe fab
ricating. With its more tightly fo
cused sister magazines — 

Stamping Journal®, TPJ-The 
Tube & Pipe Journal®, and 
Practical Welding Today® — 
The Fabricator family thoroughly 
covers metal fabricating and 
forming. 

Farley Laserlab USA, 
Inc. 3021 
4635 Colt Rd., Rockford, IL 61109-2609 
(815) 874-1400; FAX (815) 874-1700 
www.farleylaserlab.com 

Fein Power Tools, Inc.5070 
1030 Alcon St. 
Pittsburgh, PA 15220-3436 
(412) 922-8886; FAX (412) 922-8767 
www.feinus.com 

Ferris State 
University 1123 
915 Campus Dr.. Swan Bldg. 108 
Big Rapids. Ml 49307-2291 
(231)591-2511; FAX (231) 591-2407 
www.ferris.edu 

Established in 1984, the nation
ally recognized Welding Engi
neering Technology program is 
the largest of its kind in the 
United States. The program is 
designed to produce plant-level 
welding engineering technology 
graduates who are involved in 
the concept, design, and engi
neering of welded assemblies, 
combined with the ability to engi
neer welding and joining sys
tems. The program produces 

graduates who are in great de
mand and well compensated. 

Flame Technologies, 
Inc. 4056 
703 Cypress Creek Rd. 
Cedar Park. TX 78613-4414 
(512) 219-8481: FAX (512) 219-8477 
www.flametechnologies.com 

Flame Tech will feature the Light
ning Rod, hollow core gouging 
rod, and new lightweight manual 
cutting torches capable of cutting 
60 in. of steel. Also featured will 
be direct replacement acetylene 
and fuel gas tips; heating and 
brazing apparatus; regulators; 
check valves/flash arrestors; and 
new complete welding/cutting 
kits and components. All prod
ucts are performance tested prior 
to shipment, and are made 
specifically to increase produc
tivity, cut faster, and last longer. 

Flexovit USA, Inc. 4112 
1305 Eden-Evans Center Rd. 
Angola, NY 14006-9734 
(716) 549-5100; FAX (716) 549-7932 
www.flexovitabrasives.com 

Forster 5099 
9 Wildwood Rd. 
Springfield, IL 62704-4359 
(217) 698-7111; FAX (217) 698-7957 
www.suppy-international.com 
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4 U WELD 2110 
11 Industrial Dr., Unit C 
Mattapoisett, MA 02739 
(508) 758-4810; FAX (508) 758-4809 
www.4uweld.com 

4 U Weld will exhibit its line of Eu
ropean-made products. Fea
tured will be Swiss autodarken
ing welding filters, Italian 
inverter-based welding and 
plasma arc machines, German 
GMAW and GTAW torches, con
sumables, and a large line of 
welding accessories. 

Frommelt Safety 
Products 4119 
4343 Chavenelle Dr. 
Dubuque, IA 52002-2654 
(800) 553-5560; FAX (563) 589-2776 
www.frommeltsafety.com 

Frommelt will display its safety 
curtains and area protection 
products, including welding 
screens, curtains, and custom 
partitions for personnel protec
tion. Also featured will be auto
mated doors, curtains, and man
ual barriers for enhancing safety. 

Fusion Inc. 3066 
4658 E. 355th St. 
Willoughby, OH 44094-4630 
(440) 946-3300; FAX (440) 602-8761 
www.fusion-inc.com 

Fusion will exhibit its line of braz
ing and soldering alloys, dis
pensers, and automatic ma
chines. Information will be 
provided on how to automate 
your application at 50 to 2000 
parts per hour. Also featured will 
be fixed station and rotary index
ing machines, and a feasibility 
testing program. 

Fusion Welding Solutions 
Inc. 4106 
20836 Hall Rd. #321 
Clinton Township, Ml 48038 
(248) 743-0725; FAX (248) 281-0991 
www.fusionwelding.com 

Fusion Welding Solutions will 
showcase its complete range of 
welding support services for the 
resistance, laser, and arc weld
ing industries. A third-party re
sistance welding development 
and test laboratory, a product 
physical test laboratory, and a 
full range of off-site engineering 
services are available to assist 
you with weld quality and pro
ductivity improvement, launch 
support, product development, 
and problem solving. 

Gases and Welding 
Distributors Association 
(GAWDA) 5125 
100 N. 20th St., Fourth Floor 
Philadelphia, PA 19103-1443 
(215) 564-3484; FAX (215) 564-2175 
www.gawda.com 

GAWDA is a nonprofit trade as
sociation that represents more 
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than 800 manufacturers, distrib
utors, suppliers, and service 
providers that account for most 
of the medical gases and related 
welding equipment and supplies 
in the United States. The associ
ation is celebrating 60 years of 
promoting the safe operation 
and economic vitality of distribu
tors of these products. 

G.B.C. America 5006 
2519 E. Southmore Ave. 
Pasadena, TX 77502 
(800) 950-5489; FAX (713) 472-6804 
www.bevelingmachine.com 

G.B.C. America will introduce a 
new line of low-profile, light
weight pipe cutting and beveling 
machines in sizes from 1 to 30 in. 
The machines are light enough 
for one person to handle, yet 
sturdy enough to cut 1-in. wall 
stainless steel. Information will 
be provided on the company's 
complete line of tube and pipe 
cutting and beveling machines 
from 'A to 60 in., tube end-prep 
machines, and plate beveling 
machines. Demonstrations will 
be given. 

General Tool Co. 1073 

GE Inspection 
Technologies 1065 
50 Industrial Park Rd. 
Lewistown, PA 17044-9312 
(717) 242-0327; FAX (717) 242-2606 
www.geinspectiontechnologies.com 

101 Landy Ln., 
Cincinnati, OH 45215-3495 
(513) 786-7100; FAX (5163) 772-0612 
www.gentool.com 

Genesis Systems 
Group 2042 
8900 Harrison St. 
Davenport, IA 52806-7323 
(563) 445-5600; (563) 445-5699 
www.genesis-systems.com 

Genesis will highlight its robotic 
welding systems, which are de
signed for companies focused 
on lean manufacturing. Featured 
will be single- or dual-station 
welding workcells designed to 
simplify weld operations by al
lowing the operator to progres
sively build welded assemblies 
and perform operations in addi
tion to tending the robotic weld 
cell. Workcells have small, com
pact footprints, designed with 
narrow profiles allowing them to 
be positioned close to one an
other for multiple-operation pro
ductivity. 

Genstar Technologies 
Co., Inc. 6113 
4525 Edison Ave., 
Chino, CA 91710-5706 
(909) 606-2726; FAX (909) 606-6485 
www.genstartech.com 

Genstar Technologies will fea
ture gas welding and cutting ap

paratus as well as arc welding 
accessories. The EZ ARC prod
uct line will be shown that in
cludes a complete welding work
station that can accommodate a 
wide variety of part configura
tions. Shown will be how the 
components are attached to 
base rail system fixture parts for 
optimum results on a repetitive 
basis. The product line also in
cludes welding positioners and 
turning rolls. 

Goss, Inc. 4051 
1511 Rte. 8. Glenshaw, PA 15116-2301 
(412) 486-6100; FAX (412) 486-6844 
www.gossonline.com 

Goss will introduce a new line of 
WeldPro medium-duty welding 
and cutting outfits. These outfits 
provide the right combination of 
components and performance 
for most any general-purpose 
welding, cutting, and heating job. 
Also featured will be the com
pany's complete line of cutting 
and welding tips, along with its 
soldering and brazing equip
ment. 

Gulf Wire Corp. 1070 
13901 Old Gentilly Rd. 
New Orleans. LA 70129-2258 
(504) 254-0062: FAX (504) 254-1220 
www.gulfwire.com 

Gulf Wire, a fully integrated man-
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FROM THIS TO THIS 

WITHOUT GOUGING. GRINDING. 
RGWELDING OR RGWORK 

W H E T H E R YOU'RE W G L D I N S SHIPS . P R E S S U R E V E S S E L S . 
PIPE. TANKS. OR STRUCTURAL STEEL. W E CAN HELP YOU 

WGLD MORE EFFICIENTLY 

CERBACO W E L D BACKINGS LET YOU ACHIEVE 

X-RAY QUALITY FULL PENETRATION WELDS 

W I T H OUR EXTENSIVE LINE O F BACKING MATERIALS A N D 
OUR S E A S O N E D ABILITY FOR CUSTOMIZAT ION. 

CERBACO IS THE ONE SOURCE FOR 
W E L D BACKINGS. 

we IN USA 

PHONE: 908-996-1333 WWW.CERBACO.COM 
FAX: 908-996-0023 SALES@CERBACO.COM 
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Hardfacing wires 
and electrodes 

for all applications 
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Are you looking 

for a better solution? 

35 years 

and a dedicated 

team of hardfacing 

specialists can help. 

Give us a call today ... 800.321.2978. 

PH5IJ..LLUJ 

P O S T L E 
I N D U S T R I E S , I N C . 
P.O. BOX 4 2 0 3 7 • CLEVELAND, OH 4 4 1 4 2 

w w w . p o s t l e . c o m EMAIL: s p a r k v @ p o s t l e . c o m 
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ufacturer of aluminum welding 
wire, will be exhibiting its com
plete line of Diamond Draw™ 
filler metals. The company will 
also feature Diamond Pak™, its 
new 300-lb bulk wire pay-off sys
tem designed for automated and 
high-volume welding applica
tions. The company is registered 
to ISO 9001:2000 and certified to 
AWS A5.10, CWB, DNV, and 
ABS. 

Harris Calorific 5065 
2345 Murphy Blvd., 
Gainesville, GA 30504 
(800) 241-0804; FAX (800) 840-8684 
www.harriscaiorific.com 

HI TecMetal Group 5131 
1101 E. 55th St., Cleveland, OH 44103 
(216) 881-8100; FAX (216)426-6690 
www.htg.ee 

HI TechMetal offers more than 
100 thermal treatment and 
metal-joining processes, in addi
tion to metallic substrates, weld
ing and brazing binders, and 
stop off, along with welding, fab
rication, and complete process 
manufacturing. 

Hobart Brothers Co. 6030 
101 Trade Square East, Troy, OH 45373 
(937) 332-4000; FAX (937) 332-5224 
www.hobartbrothers.com 

Hobart Brothers will exhibit a 
comprehensive line of filler metal 

products from the Hobart, Tri-
mark, McKay, and Corex brands. 
Products will include mild steel 
electrodes, mild steel solid wires, 
flux and metal cored tubular 
wires, as well as stainless steel 
and hard-surfacing products. 
Staff engineers and sales pro
fessionals will be on hand to as
sist visitors in welding solutions 
and to make products recom
mendations. 

Hobart Institute of Welding 
Technology 5132 
400 Trade Square East. Troy, OH 45373 
(800) 332-9448: FAX (937) 332-5200 
www.welding.org 

HTM Electronics 
Industries 5095 
8651 Buffalo Ave. 
Niagara Falls. NY 14304 
(800) 644-1756; FAX (888) 283-2127 
www.htm-sensors.com 

Hydropulsor 9124 
2374 Edison Blvd. 
Twinsburg. OH 44087 
(330) 963-1045: FAX (330) 963-1046 
www.hydropulsor.com 

Hydropulsor will highlight its 
high-velocity cutting machines 
featuring high quality and effi
ciency. Also to to displayed will 
be a powder compacting process 
for making intricate production 
parts. 

Hypertherm, Inc. 5030 
PO Box 5010, 21 Great Hollow Rd. 
Hanover, NH 03755-5010; 
(603) 643-5352; FAX (603) 643-3441; 
www.hypertherm.com 

Ideal Welding 
Systems LP 3107 
PO Box 6287, 3268 Pyramid Dr. 
Rockford, IL 61125-1287 
(815) 874-4349: FAX (815) 874-4015 
www.idealweld.com 

igm Robotic Systems, 
Inc. 1048 
W133 N5138 Campbell Dr. 
Menomonee Falls, Wl 53051-7030 
(262) 783-2720; FAX (262) 783-2730 
www.igmusa.com 

The company will feature its 
turnkey solutions to the metal 
fabrication industry supplied by 
its four divisions; igm Robotics 
provides robotic cutting and 
welding systems; Astro Arc 
Polysoude produces orbital and 
mechanized GTAW and plasma 
systems; igm Steigerwald and 
PTR supply laser and electron 
beam systems for welding, per
forating, and surface treatment; 
and Oxytechnik offers strip weld
ing and profile cutting systems. 

IMPACT Engineering, 
Inc. 4082 
500 E. Biddle St., Jackson. Ml 49203 
(517) 789-0098; FAX (517) 789-1038 
www.impactweiding.com 

IMPACT Engineering will demon
strate itsArc-weld Monitoring Sys
tems that provide a full range of 
real-time weld quality analysis 
tools using data acquisition and 
monitoring, automated process 
fault detection, weld signature 
analysis, and automated diagnos
tics. Three new products will be 
featured; ARCharter, an auto
mated enterprise information 
charting solution. IMPACT pcOl, a 
welding cell operator PC interface; 
and ARCAgent Weld Counter, a 
low-cost weld counting program. 

Imperial Weld Ring 
Corp. 2104 
80-88 Front St.. Elizabeth, NJ 07206 
(908) 354-0011: FAX (908) 354-9014 
www.imperialweldring.com 

Impulse System 
Technology, LP 6130 
7 Cherry Ln. 
Upper Saddle River. NJ 07458 
(201) 825-1049; FAX (201) 825-1049 
www.impulse-syst.com 

Industrial Machine 
Trader 6003 
1003 Central Ave., Fort Dodge, IA 50501 
(515) 955-1600; FAX (515) 955-3753 
www.imtgetsresults.com 

Industrial Machine Trader will 
showcase its services and new 
and used industrial equipment 
and parts for the metal cutting 
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Come Visit ArcOne at FabTech, Booth 5120. 

JtKC0M 
AucOfitty is a division of A.C.E. International, Inc. 
Website: www.arc1weldsafe.com Tel: 508-884-9600 

85 Independence Drive, Taunton, MA 02780 
Fax: 508-884-9666 Toll Free: 800-223-4685 



\ \]\Jl6 Ing Material 

BMM WELDING MATERIAL COMPANY 
NO.SFangzhuanglu, Zuoanmenwai.Beijing.Ci; 
Postal Code:10Q078 
Tel: 0086-10-67649947.67644561 Fax: 0086-10-67644579.6762056 
httpJ/www. bjmmt. com 
E-mail:bjmetals@public.bla.nst.en 

bjmetals@hotmail. com 

Welding Material Serial Welding Wire Winding Equipments 

Main products of welding alloy wire/rod/bar/plate/disc: 

1) Copper wire, 
2) Aluminium wire, 
3) Titanium wire, 
4) Tungsten wire, 
5) Molybdenum wire, 
6) Magnesium wire, 
7) Hafnium wire, 
8) Zirconium wire, 
9) Silver wire. 
10) Nickel wire, 
11) Zinc wire, 
12) Solder(Tln) wire 
13) Flux Cored Wire & C02 Wire, 
14) Stainless steel wire/electrode 
15) Tungsten & Molybdenum electrode, 
16) Gouging Carbon electrode, 
17) CuCr, CuZrS. CuZrCr rod, 
18) Welding ceramic beads & backing. 
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ACORN PLATENS 
A Solution to Meet Your Needs 

STOCK SIZES 
3'0"x 3'0" 5'0"x 5U" 
2'6"x 5'0" 5 T x 6'0" 
4'0"x 4'0" 5'0"x 8'0" 

• 95 Years of Service 
• Worldwide Distribution 
• All Products Shipped 

from Stock 

ACORN IRON & supply co. 
Home of Acorn Platens 

For Further Information Call or Visit Our Website 
915 N. Delaware Ave. 

Philadelphia, PA 19123 
Phone:(215)922-7070 • Fax:(215)922-2522 

info ©acorniron.com • www.acorniron.com 
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PIRANHA II 

ECONOMICALLY PRICED TUNGSTEN GRINDER 
SAFETY: Enclosed diamond wheel grinding area 

WELD QUALITY: 20 Ra finish improves tungsten life, starting & arc stability 

PRODUCTIVITY: Longitudinal diamond grind your tungsten under 30 seconds 

VALUE: Diamond flat, grind & cut your tungsten economically 

D I A M O N D G R O U N D P R O D U C T S , I N C . 
2550 Azurite Circle Newbury Park CA 91320 
Phone (805) 498-3837 • FAX (805) 498-9347 

Email: sales@diiuiiondground.com 

Visit our website: www.d4amondground.com 

.' 
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and fabricating industries. Its cir
culation targets end users allow
ing advertisers the opportunity to 
achieve maximum selling suc
cess. Heartland Industrial Group 
provides businesses with a cost-
effective means to target quali
fied customers. 

Industrial Maid, LLC 6134 
721 Westgate Blvd., Lincoln, NE 68528 
(402) 476-4424; FAX (402) 476-4434 
www.industrial.maid.com 

Industrial Maid will display a fully 
assembled robotic welding hood 
with a filter wall used for the col
lection of welding fume and in
dustrial dusts. Highlighted will be 
the cabinet shell constructed 
from low-cost high-density poly
ethylene featuring superior cor
rosive resistance. 

Innerspec 
Technologies 3109 
PO Box 11986, Lynchburg, VA 24501 
(434) 948-1301; FAX (434) 948-1313 
www.innerspec.com 

Innerspec will showcase its inno
vative electromagnetic acoustic 
transducer (EMAT) for ultrasonic 
testing applications in the steel, 
aluminum, copper, automotive, 
petrochemical, and nuclear in
dustries. 

Innovative Laser 
Technologies, Inc. 7139 
5780 Main St. NW 
Pridley, MN 55432-5437 
(763) 574-7374; FAX (763) 574-7527 
www.ILTINC.com 

Integrated 
Robotics, LLC 9001 
40 Old Dover Rd. # 2 
Newington, NH 03801-2831 
(603) 766-3409; FAX (603) 766-3485 
www.integrated-robotics.com 

Integro 6104 
290 Pratt St., Meriden, CT 06450-8600 
(203) 235-4424; FAX (203) 630-1093 
www.lntegro-USA.com 

Integra will feature its shielded 
metal arc welding products made 
with waterproof fill-soldered con
nectors that are permanently 
molded to the cable to ensure 
safer welding. Also on display will 
be its welding preheat system and 
a high-quality power-distribution 
system for bringing power from 
the main power source to the strip 
heaters at the welding location. 

Intercon Enterprises, 
Inc. 5113 
1125 Fir Ave., Blaine, WA 98230-9702 
(800) 665-6655; FAX (604) 946-5340 
www.intercononline.com 

Intercon Enterprises will be 
showcasing its complete product 
range of specialized pipe-purg

ing equipment and accessories. 
Included will be purging equip
ment from 1/2 up to 48 in., oxy
gen indicators, tungsten elec
trode grinders, dissolving purge 
paper, and pipe-alignment 
clamps and chains. Also on dis
play will be anti-spatters, TIGRIP 
lifting equipment, and its com
plete line of hardware. To be 
shown for the first time will be a 
portable handheld oxygen indi
cator. 

International Welding 
Technologies, Inc. 4087 
276 Pinedge Dr., West Berlin, NJ 08091 
(856) 753-8126; FAX (856) 753-8439 
www.internationalwelding.com 

The company will display its lines 
of stud welding systems and fas
teners for use with steel, stain
less steel, and aluminum. 

Jackson Products 5091 
5801 Safety Dr. NE, Belmont, Ml 49306 
(800) 253-7281; FAX (800) 338-4003 
www.jacksonproducts.com 

Jackson will provide live demon
strations of its new WeldExpert 
— an arc welding monitoring and 
training system that provides 
real-time feedback during weld
ing for welder training and moni
toring. Also on display will be its 

new graphic welding hoods and 
stylish safety caps. 

Jetline Engineering 5002 
15 Goodyear, Irvine, CA 92618-1812 
(949) 951-1515; FAX (949) 951-9237 
www.jetline.com 

John Tillman Co. 3055 
1300 W. Artesia Blvd. 
Compton, CA 90220 
(800) 255-5480; FAX (310) 764-0104 
www.jtillman.com 

John Tillman Co. will display its 
extensive lines of protective 
welding gloves, clothing, blan
kets, curtains, and screens. Fea
tured will be TrueFit gloves de
signed specifically for welding 
operations, and other high-heat 
applications. Displayed will be a 
clothing line including leather 
and flame-retardant cotton, fea
turing a flame-retardant cotton 
torso with leather sleeves. 

J. W. Harris Co., Inc. 5071 
4501 Quality PI., Mason OH 45040-1971 
(513) 754-6080; FAX (513) 754-8778 
www.jwharris.com 

Keystone Fastening 
Technologies, Inc. 6096 
409 Parkway View Dr. 
Pittsburgh PA 15205 
(412) 787-5970; FAX (412) 788-6627 

www.keystonefastening.com 
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Welding residual stresses and distortion 
Calculation and measurement 

Dieter Radaj 

A systematic survey on computational simulation 

• thermomechanical modelling 
• advanced computational methods 
• integration into strength assessments 
• relevant material properties 
• measuring methods 

Book intended for designers and structural analysts 
Reference work for science and research 
in Computational Welding Mechanics 

Edn. 2003, 397 pages, hardcover, ISBN 3-87155-791-9 
€ 149.00 / US$ 1 89.00 plus Post & Packing 

www.weldstress.radaj.de 

feoUed &ldk^ 

Orders to: 

DVB 
V E R L A 

DVS-Verlag GmbH, Aachener Str. 1 72 

4 0 2 2 3 Dusseldorf, Germany 

Tel: + 4 9 - 2 1 1 - 1 5 9 1 1 6 1 , Fax: +49 -211 -1591250 

Email: elke.kleine@dvs-hg.de 
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Welding 
residual stresses 
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Kiswel 2065 
3575 Koger Blvd., Ste. 225 
Duluth, GA 30096 
(770) 935-5532; FAX (770) 935-5589 
www.kiswel.com 

Kiswel will display its lines of 
welding consumables covering 
the full range of welding industry 
needs. 

Koike Aronson, Inc. 7006 
635 W. Main St., Arcade, NY 14009-1035 
(585) 492-2400: FAX (585) 457-3517 
www.koike.com 

The Koike Aronson booth will 
feature continuous demonstra
tions and videos throughout the 
Show, featuring the Supergraph 
IV; the Mastergraph Millennium II 
thermal cutting and marking sys
tem; and the 3-D Link, a contour 
bevel plasma cutting attachment. 
Also to be exhibited will be its 
welding positioner line, auto
matic girth welder (AGW) for hor
izontal welding, and VUP verti-
cal-up for uphill welding. A 
portable cutting machine line, of
fering a wide variety of handheld 
cutting machines, will also be 
available. 

Kut-Wel Corp. 3061 
648 Bennett Rd. 
Elk Grove Village, IL 60007 
(847) 593-8400: FAX (847) 593-1144 
www.kut-wel.com 

Lapco Mfg., Inc. 2056 
98 Glenwood St.. Morgan City, LA 70380 
(985) 385-5380: FAX (985) 384-5081 
www.lapcomfg.com 

Lenox 9106 
301 Chestnut St. 
E. Longmeadow. MA 01028 

(413) 525-3961: FAX (413) 525-8867 
www.lenoxsaw.com 

Liberty Welding Co. 2099 
1235 Washington Blvd. 
Pittsburgh. PA 15206 

(412) 661-1776; FAX (412) 661-1778 
www.libertywelding.com 

Liberty Welding will display its 
new portable axle repair kit. 

Liburdi Automation, Inc./ 
Liburdi Dimetrics Corp. 1113 
400 Hwy. 6 N., Dundas, 
ON L9H 7K4, Canada 
(905) 689-0734; FAX (905) 689-0739 
www.liburdi.com 

Liburdi Automation will display its 
high-precision. vision-based 
LAWS, Dabber, and Pulsweld 
power sources, multiaxis, articu
lated motion systems, and con
trollers for applications in the tur
bine, aerospace, nuclear, 
industrial, and automotive indus
tries. Also featured will be an ex
tensive range of orbital welding 
products and precision lathes, 
seamers. and positioners using 
advanced technologies acquired 
from Dimetrics for the precision 
welding of tube and pipe, med

ical devices, industrial, nuclear 
power generation, and automo
tive components. 

The Lincoln Electric 
Co. 5048/6048 
22801 Saint Clair Ave. 
Cleveland, OH 44117 
( 216) 481-8100; FAX (216) 486-1751 
www.lincolnelectric.com 

Lincoln will display its Nextweld® 
technology delivering significant 
advances in welding productivity, 
quality, and safety. Shown will be 
the latest developments in 
processes, equipment, wire, and 
application expertise for aluminum 
welding. On display will be the 
new UltraCore™ flux cored wires 
and Magnum® guns used in the 
heavy industries. 

Lucas-Milhaupt, Inc. 
A Handy & 
Harman Co. 2096 
5656 S. Pennsylvania Ave. 
Cudahy, Wl 53110 
(414) 769-6000; FAX (414) 769-1093 
www.iucasmilhaupt.com 

Magid Glove & 
Safety 3051 
2060 N. Kolmar Ave. 
Chicago. IL 60639 
(800) 444-8030; FAX (773) 384-6677 
www.magidglove.com 

Magid will display its extensive 
line of work gloves, industrial 
clothing, and personal equip
ment. 

Mannings U.S.A. 5114 
PO Box 357 
Groveport. OH 43125-0357 
(614) 836-0021; FAX (614) 836-0028 
www.manning.susa.com 

Master 
Magnetics, Inc. 4052 
607 S. Gilbert St. 
Castle Rock, CO 80104 
(303) 688-3966; FAX (303) 688-5303 
www.magnetsource.com 

Master Magnetics will display an 
extensive line of magnetic de
vices used for lifting, holding, re
trieving, separating, and material 
handling applications. Services 
include custom design and fabri
cation available to fit specific in
dustrial applications. 

Mathey Dearman, 
Inc. 3073 
4344 S. Maybelle Ave. 
PO Box 472110, Tulsa, OK 74147 
(918) 447-1288; FAX (918) 447-0188 
www. mathey.com 

Mathey Dearman will showcase 
its extensive line of tools for pipe 
and tube cutting and clamping, 
CGM-1 milling machine, mini 
MagnaCut II magnetic pipe and 
plate cutters with new video tuto
rial, saddle cutting and beveling 
machines for oxyacetylene and 
plasma, and ID-mount pipe end-
prep tools. Shown will be its 
chain clamp and rim clamp pipe 
aligning systems, along with a 
wide range of pipe fitter tools and 
electrode ovens. 
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M a t u s c h e k W e l d i n g 
P r o d u c t s 6126 
42378 Yearego, 
Sterling Heights, Ml 48314 
(586) 991-2434; FAX (586) 991-2438 

M E C C O M a r k i n g & 
Traceabi l i ty 5 0 7 7 
2362 Rochester Rd., PO Box 307 
Ingomar, PA 15127 
(888) 369-9199; FAX (412) 366-3048 
www.mecco.com 

MECCO will display its latest in
novations in direct part marking 
for traceability, verification, and 
part identification for manufac
turing, assembly, and harsh en
vironments. Included will be its 
exclusive Bumpy Bar Code 
technology and 2-D Data Ma
trix with direct part marking by 
laser, dot peen, semiautomatic 
presses, and manual marking 
tools. 

M e t a b o C o r p . 4 0 3 0 
PO Box 2287, 1231 Wilson Dr. 
West Chester, PA 19380-0141 
(800) 638-2264; FAX (800) 638-2261 
www.metabousa.com 

M e t - F a b Fabr ica t ion and 
M a c h i n e , Inc. 7085 
PO Box 363, Batavia, OH 45103-0363 
(513) 724-3715; FAX (513) 724-1336 
www.met-fabinc.com 

Visit the Met-Fab booth to see 
its shear conveyors and stack
ers, press brake work sup
ports, and other products. 

Merri t t Prec is ion 
Techno logy , Inc. 8001 
1080 Classic Rd., Apex, NC 27539 
(919) 362-7170; FAX (919) 363-8559 

M e t a V is ion S y s t e m s , 
Inc. 1110 
8084 Trans Canada 
Montreal, OC H4S 1M5, Canada 
(514) 333-0140; FAX (514) 333-8636 
www.meta-mvs.com 

Meta Vision will exhibit its stan
dard and customized process 
control vision solutions. Visit the 
booth to see demonstrations of 
the new Meta-Scout platform and 
its flagship VistaWeld vision con
trol package. 

Meta l S u p e r m a r k e t s 4 1 0 8 
170 Wilkinson Rd., Units 17-18 
Brampton, ON L6T 4Z5, Canada 
(905) 459-0466; FAX (905) 459-3690 
www.metalsupermarkets.com 

Micro Air 3 1 0 0 
2009 S. West St., Wichita, KS 67213 
(316) 946-5875; FAX (316) 219-2995 
www.microaironline.com 

Micro Air will introduce its new line 
of self-contained downdraft ta
bles. Visit the booth to participate 
in a drawing for a free downdraft 
table to be presented at the end of 
the show. The tables complement 
the company's lines of dust collec
tors, clean air booths, mist collec
tors, and air cleaners. 

Less handling, easier positioning, 
faster and cleaner welds. 
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Atlas Pipemate and Idler Rolls 

• Unit with idler rolls supports balanced 
loads up to 10001b. 

• Rotates pipe and tube upto 17" dia. 
• Portable, low profile for shop or field 

• Dual speed 0 to 30 in/min or 0 to 60 
in/min 

• High frequency filter prevents 
interference with GTA welding 

Atlas Rotary Table Positioners 

• Three models: 9" table, 100 Ib. capacity, 
10" tilttable, 200 lb. capacity 
14" table, 500 Ib. capacity 

• Heavy duty grounding circuit for st ick 

electrode, MIG or TIG welding 

• Low profile for bench mount ing 

• Foot swi tch for feathering speed and 

on/off control 

• Front panel speed and rotation controls 

Other handling and welding aids.. .Atlas Pipe Supports, 
Atlas Roller Stands, Atlas Pipe Dollies 

ATLAS WELDING ACCESSORIES, INC. 
Troy, Ml 48099 

800-962-9353 
WWW: atlasweld.com E-Mail: atlaswelding@ameritech.net 

Manufacturers and Wholesalers of Welding & Safety Products — Since 1939. 
Sold Thru Welding Distributors Nationally. 
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Mida l loy 5 1 0 0 
2519 Cassens Dr., Fenton. MO 63026 
(636) 349-6000; FAX (636) 349-2240 
www.midalloy.com 

Mil ler Electr ic 
M f g . C o . 6 0 3 0 
PO Box 1079, 1635 W. Spencer St. 
Appleton, Wl 54912-1079 
(920) 735-9821; FAX (920) 734-4013 
www.Mil lerWelds.com 

Miller Electric will showcase its 
new Millermatic® Passport™, a 
45-lb GMA welding machine with 
a built-in gas cylinder, also new 
Bobcat™ 250 and Trailblazer® 
welding generators featuring 
fully enclosed cases for greater 
reliability and quieter operation, 
the Syncrowave® AC/DC GTA 
welding machines with built-in 
water cooler, the new Suit-
Case™ X-TREME™ 12VS wire 
feeder, and the new XMT® 350 
VS multiprocess inverter. Repre
sentatives will be on hand to 
demonstrate product features. 

M K Produc ts , Inc. 5 0 1 2 
16882 Armstrong Ave., Irvine CA 92606 
(949) 863-1234; FAX (949) 474-1428 
www.mkproducts.com 

MK Products, an original equip
ment manufacturer, will display 
its aluminum push-pull wire feed 
systems, advanced gooseneck 
welding guns, orbital tube and 
pipe welding systems, and table-
top rotary positioners. 

Moldex -Met r i c , Inc. 7 0 0 2 
10111 W. Jefferson Blvd. 
Culver City, CA 90232 
(800) 421-0668; FAX (310) 837-9563 
www.moldex.com 

Moldex will demonstrate its weld
ing respirators designed for com
fort and featuring an exclusive, 
long-lasting Dura-Mesh shell that 
prevents the mask from collaps
ing. Visit the booth to try the 
2800N95 premium welding respi
rator offering protection from 
ozone, and the Handy Strap that 
allows the mask to hang comfort
ably around the user's neck when 
not in use. 

Mont ipower , L L C 2105 
PO Box 328, Boyce, VA 22620 
(540) 837-1138; FAX (954) 337-3889 
www.montipowerl lc.com 

M o t o m a n , Inc. 6006 
805 Liberty Ln. 
West Carrollton, OH 45449 
(937) 847-6200; FAX (937) 847-3288 
www.motoman.com 

Motoman's booth will showcase 
the ArcWorld® V-1200 solution 
that delivers HyperProductivity® 
with two overhead-mounted 
EA1400N Expert Arc welding ro
bots operated by a single NX100 
controller to provide program
ming simplicity. Overhead 
mounting the robots improves 
access to the workpiece and re

duces floor space requirements 
by up to 40% over similar floor-
mounted robots. The rotary posi
tioner indexes 180-deg in just 4 
s, and handles a payload of up to 
661.5 Ib (300 kg) per side. 

Nat ional A s s o c i a t i o n of 
M a n u f a c t u r e r s ( N A M ) 6 1 3 2 
1331 Pennsylvania Ave. NW 
Washington, DC 20004 
(202) 637-3000; FAX (202) 637-3182 
www.nam.org 

The NAM is the nation's largest in
dustrial trade association, repre
senting both small and large man
ufacturers in every industrial 
sector in all 50 states. Its mission 
is to enhance the competitiveness 
of manufacturers by shaping a 
legislative and regulatory environ
ment conducive to U.S. economic 
growth and to increase under
standing among policymakers, 
the media, and the general public. 

Nat ional B r o n z e 
a n d Meta ls , Inc. 2 1 0 6 
2929 W. 12th St., Houston, TX 77008 
(713) 869-9600; FAX (713) 869-9124 
www.nbmmetals .com 

National Bronze and Metals, Inc. 
(NBM), is a leading manufacturer 
and distributor specializing in the 
supply of brass, bronze, and high-
conductivity copper alloys. It main
tains an inventory in excess of 10 
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Owning an H&M Pipe t 
Cutting ana Beveling Machine 

Makes Gkxxi $ and $. 
H&M's Patented Cuboid Spacers and exclusive features save thousands 
of dollars in downtime and lost pans during the first year of operation: 

• 7F Blow Hole Eliminator 
(No more grinding to eliminate notches) 

Patented Cuboid Spacers 
(No more lost spacer bolts) 

• 2DH Boomer Strap Eye Assembly 
(No more lost boomer assemblies) 

The competition may pipe up with cheap imitations, but H&M's 68 years of 
experience reap greater saungs. Go to hmpipe.com for more information. 

I ^ i l Pipe Beveling Machine Company, Inc. 
311 East Third Street / Tulsa, Oklahoma 74120-2417 / (918) 582-9984 / Fax (918) 582-9989 

E-mail: inlo@hinplpe.cani / hmpipe.com 

See us at the OKI Bering Booth No. 3030 
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SilverEX- Electrodes deliver more power allowing an increase in 
cutting speed. The high silver content transfers heat better so your 
torch runs cooler and longer. When you cut faster and cooler your 
precision improves and production increases. SilverEX- Electrodes 
are made for heavy-duty mechanized cutting applications. 
Call Thermacut today for a E D C E S A M P L E 

# * * 

Hi I 
I 

www.thermacut .com 

More Power, More Speed! 
Run Cooler, Run Longer! 

Better Precision, Better Production! 

Thermacut 
Advanced Consumables 

million pounds of more than 100 
different alloys, including wrought, 
continuous cast, and centrifugally 
cast materials, RWMA Class 2, 3, 
and 4 alloys, and has the ability to 
supply many other made-to-order 
items. Alloy guides and material 
selection criteria will be provided 
by the on-site technical sales staff. 
The NBM is ISO 9001:2000 
certified. 

National-Standard Co.4010 
1631 Lake St., Niles, Ml 49120 
(269) 683-8100; FAX (269) 683-9276 
www.nationalstandard.com 

NCCER 3126 
POBox 141104 
Gainesville. FL 32614-1104 
(352)334-0911; FAX (352)334-0931 
www.nccer.org 

NCCER is a not-for-profit 501 (c) 
(3) educational foundation dedi
cated to developing and maintain
ing a quality curriculum and train
ing process that is nationally 
recognized, standardized, 
portable, and competency-based. 
NCCER has also developed stan
dards for the operation of accred
ited training programs to ensure 
that a standardized quality educa
tion is provided for all construction 
and maintenance trainees. 
NCCER's National Registry is a 
database maintained by the Na
tional Center for Construction Ed
ucation and Research. It lists the 
names of the individuals who have 
successfully completed its training 
programs. 

Nelson Stud Welding 5017 
7900 W. Ridge Rd. 
Elyria, OH 44035-1952 
(440) 329-0400; FAX (440) 329-0521 
www.nelsonstud.com 

Nelson Stud Welding will intro
duce the new Nelweld 1500i, its 
highest-capacity stud welding in
verter, using a portable all-digital 
system with 50% more power 
than previous products. The unit 
is designed to deliver precise 
weld energy with very fast cor
rection of the arc dynamics using 
microprocessor controls to mon
itor and compensates for ad
verse welding conditions. 

NLF Protective Products, 
Inc. 2074 
3131 Cedar Cross Ct., Unit 4 
Dubuque, IA 52003 
(563) 582-6488; FAX (563) 582-5570 
www.nlfprotective.com 

NFL Protective Products will dis
play its industrial safety products 
including portable safety screens, 
safety/welding curtains, welding 
covers, blankets, strip curtains 
and doors, noise-controlling cur
tains, instant curtains, rollup cur
tains, roller curtain partitions, 
stock and custom-fabricated cur
tains and blankets, heat and fire-
resistant fabrics, cable and hose 
protectors, protective sleeves and 
aprons, glove and other hand pro-
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Home of the Brands You Trust! THERMADYNE. 
A Global Catting S Welding Market Leader " 

IHERMAL MRC 
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www. thermadyne. com 

WORLD HEADQUARTERS 
16052 Swingley Ridge Road I Suite 300 I St. Louis, MO 63017 
636.728.3000 I 636.728.3021 FAX I marcom@thermadyne.com 



Get certified as an 
AWS Radiographic Interpreter. 

#EV. 

We're proud to announce the AWS Radiographic 
Interpreter certification program. Designed for NDE 
professionals and current AWS Certified Welding 
Inspectors, this training and certification program 
assures employers and practitioners alike that the 
principles of radiographic interpretation are reliably 
applied to the examination of welds. 

if your job responsibilities include reading and 
interpretation of weld radiographs, this program is 
for you. You'll learn proper film exposure, correct 
selection of penetrameters, characterization of 
indications and use of acceptance criteria as 
expressed in the AWS, API and ASME codes. 

For more information on the course, 
qualification requirements, certification exams 
and test locations, please visit our website at 
www.aws.org/certification/RI I 
or call 1 -800-443-9353 ext 273. 
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^ American Welding Society 
Founded in 1919 to advance the science, technology 
and application of welding and allied processes including 
joining, brazing, soldering, cutting and thermal spray. 
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ALWAYS! 

FIRST... with patented technology like 
EZ-Coil™ controlled retraction that 
safely recoils up to 80% slower than 
conventional spring driven reels. 

BEST... and largest selection 
of high quality, professional 
grade hose, cable and 
safety reels for welding in 
the industry and growing. 

ALWAYS! 100% pure 
Coxreels quality in every 
reel we design and build. 

USA MADE- USA QUALITY- USA SUPPORT 

800-COX-REEL 
Toll Free: 800-269-7335 • Fax: 800-229-7335 
Email: info@coxreels.com 

www. coxreels. com 
Int. Tel: 480-820-6396 • Fax: 480-820-5132 

f//mm^ 
COXREELS 

Your Reel Source 
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Contaminants in your compressed 
air system - dust, scale, condensed 
moisture and oil mist - seriously effect 
the quality of your plasma cuts. 

Installation of a MOTOR GUARD 
Sub-Micronic Air Filter on your 
plasma machine will effectively 
remove these contaminants; eliminating 
"arc-sputter" and producing 
cleaner, faster, smoother cuts. 

In addition, MOTOR GUARD 
Filters virtually pay for themselves 
by reducing wear and prolonging 
the life of expensive tips 
and electrodes. 

Ask your welding equipment 
supplier for a MOTOR GUARD 
Filter today. 

M O T O R G U A 
580 CARNEGIE STREET MAN1 
PHONE (800) 227-2822 FAX [8< 
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tection, and custom-fabricated 
and specialty products. 

Norton Abrasives 2107 
1 New Bond St., Worcester, MA 01606 
(508) 795-2183; FAX (508) 795-4130 
www.ind.nortonabrasives.com 

NSRW, Inc. 2092 
PO Box 1147, 701 Thames Ct. 
Pelham, AL 35124-5147 
(800) 933-6779; FAX (205) 663-3221 
www.nsrw.com 

NSRW is a full-service resist
ance welding manufacturer and 
supplier with complete invento
ries of copper rod, bar, and plate 
in RWMA Classes II, III, IV, and 
110 bus. It offers engineering 
assistance for manufacturing 
needs. NSRW also can design 
new machines or remanufacture 
existing equipment, and provide 
in-house tooling design and serv
ices. 

The Ohio Nut and Bolt 
Co. 2052 
33 Lou Groza Blvd., Berea, OH 44017 
(440) 243-0200; FAX (440) 243-4006 
www.on-b.com 

The company will display its com
plete lines of resistance weld fas
teners, including nuts and screws 
designed for resistance welding, 
manufactured from low-carbon 
and stainless steel, in both inch 

and metric sizes. Also on display 
will be a line of leg leveler glides 
featuring a steel, nylon, or rubber 
base. Samples will be available. 

The Ohio State University 
Welding Engineering 4131 
154 W. 12th Ave., Columbus, OH 43210 
(614)292-6446 
www.osu.edu 

OKI Bering 2030 
PO Box 37768, 7584 Reinhold Dr. 
Cincinnati, OH 45222 
(513) 761 -9811; FAX (513) 761 -5811 
www.oki-bering.com 

OKI Bering is a single source 
wholesaler providing welding, 
safety, and industrial equipment 
to distributors worldwide. Knowl
edgeable representatives will be 
at the booth to discuss the com
pany's customer service, next 
day shipping, and on-line tech
nologies, as well as its extensive 
lines of products from more than 
250 manufacturers. 

Olympus NDT 2077 
48 Woerd Ave., Waltham, MA 02453 
(781) 419-3900; FAX (781) 419-3980 
www.olympusndt.com 

Osborn International 1069 
5401 Hamilton Ave. 
Cleveland, OH 44114 
(800) 720-3358; FAX 216-361-1913 
www.osborn.com 

Osborn International, a leader in 
the brush industry since 1887, will 
display samples from its full line of 
high-quality brushes for pipeline 
and welding applications. Fea
tured will be wire brushes that cut 
more effectively and last longer re
sulting in higher productivity, con
sistent performance, and fewer re
jects. 

OTC Daihen, Inc. 7042 
1400 Blauser Dr. 
Tipp City, OH 45371-2471 
(937) 667-0800; FAX (937) 667-0885 
www.daihen-usa.com 

The company will showcase its 
new through-cable robot Almega 
AX-V4 AP, and a new Digital 
Pulse welding power supply 
Model DP500. Visit the booth to 
see live welding demonstrations, 
and interactive computer and 
video presentations. 

OtosCo., Ltd. 1095 
234-12 Kasan Dong, Keum Chuan-ku 
Seoul, Korea 153-801 
82-12-862-8000; FAX 82-12-869-3333 
www.otos.co.kr 

Owosso Automation, 
Inc. 5085 
PO Box 488, 503 S. Chestnut St. 
Owosso, Ml 48867-0488 
(989) 725-8804; FAX (989) 725-8719 
www.owossoautomation.com 

Oxylance Inc. 3110 
2501 27th St. N., Birmingham, AL 35234 
(205) 322-9906; FAX (205) 322-4808 
www.oxylance.com 

Panametrics NDT 2077 
48 Woerd Ave., Waltham, MA 02453 
(781) 419-3900; FAX (781) 419-3980 
www.panametrics-ndt.com 

Panasonic Factory 
Solutions Co. 
of America 7048 
909 Asbury Dr., Buffalo Grove, IL 60089 
( 847) 495-6100; FAX (847) 495-6098 
www.panasonicfa.com 

Panasonic Factory Solutions will 
introduce the TAWERS™, an arc 
welding robotic solution featuring 
a fusion of robot and welding tech
nologies utilizing EAC (Embedded 
Arc Control) Technology. Repre
sentatives will be at the booth to 
explain more about the technol
ogy's advantages and how it may 
offer customers greater welding 
flexibility, ultralow spatter, and 
high-quality welds for increased 
productivity. 

Pandjiris, Inc. 4070 
5151 Northrup Ave., St. Louis, MO 63110 
(314) 776-7799; FAX (314) 776-8763 
www.pandjiris.com 
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WELDING END PREP TOOLS 

Get more end preps per blade 
Get more end preps per hour 

Innovative tools for pipe, tube, 
and vessel fabrication in the 
power generation, boiler main
tenance, construction and 
metalworking industries. 

Esco Tool invented MILLHOG® 
tools, the original boiler-maker-
tough tools that have set the 
standard for measuring all other 
tools. Featuring ful ly supported 
gear drives, the rigid EscoLock™ 
blade lock system and TiN coated 
cutter blades, all MILLHOG tools 
provide chatter-free performance 
and pull a thick chip w i thout 
cutt ing oils. 

Wart MILLHOG e 
clamps into place 

-•••'y^y\ 

Bo/7er maintenance 
tools for tube and 
pipe from 1/2" I.D. 
up to 18" O.D. 
are built tough 
to cut the hardest 
materials 

Air Clamp fits onto 
popular MILLHOG end 
prep tools to increase 
production over 300% 

PANELHOG Universal Air 
Powered Saw cuts panels, 
removes membrane, and is 
available with WrapTrack™ 

for cutting pipe from 
o 60" O.D. 

For Sale or Rent 

esco tool 
A Unit of ESCO TECHNOLOGIES, INC 

® 50 Park St., P.O. Box 530, Medfield, MA 02052 
800.343.6926 • 508.359.4311 • Fax 508.359.4145 
millhog@escotool.com • www.escotool.com 

SEE US AT FABTECH/AWS SHOW BOOTH 22067 Circle No. 48 on Reader Info-Card 

Parker Hannifin Corp.1062 
6035 Parkland Blvd. 
Cleveland, OH 44124 
(216) 896-3000; FAX (440) 266-7400 
www.parker.com 

The Parker Hannifin booth will dis
play its lines of welding and form
ing products. Included will be 
pneumatic and electric actuators, 
valve blocks, weld tubing, hose 
products, manifold valves, and 
air/water preparation. Other lines 
to be shown will be pneumatic and 
electric weld controls, and hy
draulic and electric motion con
trols for hybrid machines. Its weld 
control solutions contain compo
nents to manage the rapid ap
proach and low-impact of motion 
while increasing cycle time. 

P a r w e l d , Inc. 2 1 2 5 
3635 W. Ridge Rd., Unit C 
Gary, IN 46408 
(219) 884-3565; FAX (219) 884-3759 
www.parweld.net 

Parweld will display the com
pany's complete lines of GMAW 
and GTAW torches and consum
ables. 

P D S - B a r t e c h , Inc. 5 0 0 6 
2519 E. Southmore Ave. 
Pasadena, TX 77502-1451 
(713) 472-8122; FAX (713) 472-6804 
www.pds-bartech.com 

PDS-Bartech will feature the latest 

in heat treating technology and 
thermal controls. The products to 
be displayed include mobile heat 
treating units, portable stress-re
lieving consoles, heat treating 
supplies, heat treating furnaces, 
high-velocity gas burner systems, 
furnace channel elements, ce
ramic pad heaters, chart 
recorders, instrument repairs and 
calibrations, temperature control 
systems, process heaters, and the 
latest Ethernet-based, heat treat
ing and furnace control systems. 

Permadur Industries, 
Inc. 4034 
186 Rte. 20 S. 
Hillsborough. NJ 08844-4123 
(908) 359-9767: FAX (908) 359-9773 
www.permadur.com 

Permadur Industries will display 
its custom-built magnetic and vac
uum lifting systems to support 
plate loading and multiple 
part/skeleton off-loading associ
ated with plasma, oxyacetylene, 
and laser beam cutting systems. 
Exhibited will be an exclusive bat
tery-powered radio-controlled in
dividual magnets that support con
tinuous magnet usage (no magnet 
down time for battery recharging). 
Also exhibited will be manually 
controlled rare earth lifting mag
nets, vacuum handlers, and load 
positioners. 

PFERD, Inc. 4011 
30 Jytek Dr. 
Leominster, MA 01453-5932 
(800) 342-9015; FAX (978) 840-6421 
www.pferd.com 

PFERD will display its extensive 
lines of bonded and coated abra
sives, burrs, mounted points, 
specialty abrasives, and brushes 
for industry. 

P h o e n i x In ternat iona l , 
Inc. 2119 
8711 W. Port Ave. 
Milwaukee, Wl 53224 
(414) 973-3400; FAX (414) 973-3210 
www.phx-international.com 

The company will introduce at the 
Show its expanded DryRod®ll 
portable oven line offering a 150-
lb capacity bench oven, 10-lb rod 
oven with indicator light option, 
and 50-lb oven with carrying han
dles. Also, to be displayed are the 
original DryRod® and dryWIRE® 
ovens for holding, reconditioning, 
and baking welding electrodes, 
and the Safetube®, a watertight, 
durable container for maximum 
protection of electrodes. 

Post le Indust r ies 4 1 0 0 
PO Box 42037, Cleveland, OH 44142 
(216) 265-9000; FAX (216) 265-9030 
www.postle.com 

Postle will feature its complete 
lines of hardfacing welding alloys 

to protect equipment and compo
nents from wear from abrasion, 
impact, metal-to-metal friction, 
erosion, and cavitation. The prod
ucts include chromium and tung
sten carbides, manganese and 
iron-based alloys, tool steels, and 
nickel and cobalt based hardfac
ing products. Lines include flux 
cored wires, welding electrodes, 
and powders for thermal spray ap
plications. 

Praxair, Inc. 1082 
7000 High Grove Blvd. 
Burr Ridge. IL 60527 
(630) 320-4133; FAX (630) 320-4508 
www.praxair.com/metfab 

Precision Engineered 
Systems 3102 
225 Fentress Blvd. 
Daytona Beach, FL 32114 
(386) 238-5886: FAX (386) 238-7997 
www.brazingsystems.com 

Precision Engineered Systems 
will feature the latest high-tech
nology automatic brazing and 
soldering machinery at its booth. 
Company representatives will be 
at the booth to discuss your spe
cific needs. 

P r e c o L a s e r 
S y s t e m s , L L C 4 0 0 9 
500 Laser Dr., Somerset, Wl 54025-9774 
(715) 247-3285: FAX (715) 247-5650 
www.precolaser.com 
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D.L. Ricci Corp. 
Portable Machining Solutions... Anytime. Anywhere.'~ 

QD Bore Bar is economical 
to operate and quick to 
setup wi th powerful boring. 

Our HPPT Line offers 
tube chamfering and 
tube severing solutions. 

Our patented Clamshells 
cut & bevel all sizes of pipe. 
Variety of attachments. 

Our Portable Milling 
Machines offer onsite 
machining versatility. 

+Rental +Sales +On-Site Technical Support 

Come see us at FabTech, Booth #25018 
See video of our products in action at: 

www.dlr icc i .com or call 651-388-8661 

Circle No. 40 on Reader Info-Card Circle No. 91 on Reader Info-Card 

Preston-Eastin, Inc. 6066 
5341 E. Independence St. 
Tulsa, OK 74115 
(918) 834-5591; FAX (918) 834-5595 
www.prestoneastin.com 

Profax/Lenco 4024 
1603 N. Main St., Pearland, TX 77581 
(281) 485-6258; FAX (281) 485-8030 
www.profax-lenco.com 

Profax will feature its GMAW, 
FCAW, and SAW guns and con
sumables; arc gouging torches 
and carbons; GTAW torches; 
spool guns; replacement plasma 
torches and consumables; wire 
feeders; CV power sources; and 
repair parts for most major brand 
power source and feeders. 
Lenco will feature its lines of 
welding accessories, including 
electrode holders, round clamps, 
cable connectors, cable lugs, 
and chipping hammers, as well 
as rod ovens and automotive 
spot welding machines. 

Progressive Systems, 
Inc. 5096 
701 Mayde Rd., Berea. KY 40403-9723 
(859) 985-1776; FAX (859) 986-7423 
www.prorobots.com 

ProMotion Controls, 
Inc. 1106 
780 W. Smith Rd., Ste. F 
Medina, OH 44256 
(330)721-1464; FAX (330) 721-1463 
www.promotioncontrols.com 

Queen Cylinder Co. 1054 
239 Lafayette Rd., PO Box 109 
London, OH 43140 
(740) 852-1232; FAX (740) 852-5449 
www.queencylinder.com 

Rasco Mfg. 4102 
11674 Darryl Dr. 
Baton Rouge, LA 70815 
(800) 472-7265; FAX (225) 273-3176 
www.rascodist.com 

R/D Tech 2077 
48 Woerd Ave., Waltham, MA 02453 
(781) 419-3900; FAX (781) 419-3980 
www.rd-tech.com 

R/D Tech products are a part of 
Olympus NDT offerings in non
destructive testing. Featured will 
be the TOFD Scanner for the 
OmniScan. The time-of-flight dif
fraction (TOFD) hand scanner of
fers an efficient and low-cost 
weld inspection solution. Appli
cations include pipes, pressure 
vessels, storage tanks, and 
structural components. 

Red-D-Arc 
Welderentals 3062 
685 Lee Industrial Blvd. 
Austell, GA 30168 
(770)819-0505; FAX (770)819-8429 
www.red-d-arc.com 

Visit the Red-D-Arc booth to 
learn about its attractive 
Welderentals™ and Posi-
tionerentals™ services. 

Retro Systems, LLC 3096 
430 W. Clay St., Valley Center, KS 67147 
(316) 755-3683; FAX (316) 755-1675 
www.retroplasma.com 

Retro Systems will display its line 
of CNC plasma and oxyfuel pro
file cutting machines, offering 
turn-key operation. The booth 
will feature live demonstrations 
of the Super Hornet precision 
CNC profile cutting machine op
erating with a full suite of Hyper
therm Automation components. 
The MicroEDGE CNC will control 
all motion and cutting process 
variables of the HPR260 plasma 
system and the Sensor torch 
height control. 

3119 
Revco Industries, 
Inc. 
6301 Alondra Blvd. 
Paramount, CA 90723 
(562) 663-8800; FAX (562) 634-9850 
www.blackstallion.com 

Rexarc International, 
Inc. 4036 
PO Box 7 
W. Alexandria, OH 45381-0007 
(877) 739-2721; FAX (937) 839-5897 
www.rexarc.com 

Rex-Cut Products 
Inc. 3103 
PO Box 2109. 960 Airport Rd. 
Fall River, MA 02722-2109 
(508) 678-1985; FAX (508) 677-4850 
www.rexcut.com 

Rex-Cut will demonstrate its line of 
specialty abrasive products for 
weld grinding and blending. Fea
tured will be its Sigma and Alpha 
Green products for fast grinding of 
stainless steel and aluminum. 
Demonstrations will also be given 
of the company's cotton fiber Type 
27, Cut-n-Finish, and Quick 
Change discs for one-step grind
ing and finishing. 

RoboVent 6002 
6612 Taylor Rd., Blacklick, OH 43004 
(614) 866-9851; Fax (614) 866-9830 

RoMan Engineering 
Services " 5092 
31683 Dequindre Rd. 
Madison Heights, Ml 48071 
(248) 585-5540; FAX (248) 585-5577 
www.romaneng.com 

RoMan Engineering Services will 
showcase its state-of-the-art 
metallurgical laboratory, in-plant 
consultants, and numerous test
ing capabilities. 

RoMan Mfg., Inc. 5088 
861 47th St. SW 
Grand Rapids, Ml 49509 
(616) 530-8641; FAX (616) 530-8953 
www.romanmfg.com 

RoMan Manufacturing will display 
its lines of improved resistance 
welding transformers and 
medium-frequency inverter power 
supplies. RoMan Engineering 
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INDUSTRIAL PR 
SEE US AT FABTECH BOOTH #12109! 

From the Publishers of Machinery's Handbook.. 

•jggSSoee ESSENTIAL FABRICATING & W E L D I N G RESOURCES! 

U P D A T E Y O U R 

MACHINE SHOP TRADE SECRETS BESTSELLER! 

James Harvey, 2005.320 pages, illus., ISBN 0-8311-3227-2, $39.95 

PIPE WELDING PROCEDURES, SECOND EDITION 

Hoobasar Rampaul, 2003,256 pgs, illus.. ISBN 0-8311-3141-1, $34.95 

PRACTICAL WELDING TECHNOLOGY 

Rudy Hohler, 1983.220 pgs, illus., ISBN 0-831 l-l 143-7, $34.95 

WELDED JOINT DESIGN, THIRD EDITION 

John Hicks. 2000, 141 pgs, illus.. ISBN 0-8311-3130-6, $49.95 

WELDING ESSENTIALS: QUESTIONS AND ANSWERS BESTSELLER! 

William Galvery 8 Frank Marlow, 2001. 480 pgs, illus.. ISBN 0-8311-3151-9. $32.95 

WELDING FABRICATION & REPAIR: QUESTIONS AND ANSWERS BESTSELLER! 

Frank Marlow, 2002,320 pgs, illus., ISBN 0-8311-3155-1. $31.95 

WELDING: A MANAGEMENT PRIMER & EMPLOYEE TRAINING GUIDE 

Robert O'Con, 2000,208 pgs, illus.. ISBN 0-8311-3I39-X, $39.95 

WELDING & CUTTING: A GUIDE TO FUSION WELDING AND ASSOCIATED CUTTING PROCESSES 

Peter Houldroft S Robert John. 1989, 240 pgs, illus., ISBN 0-8311-1184-4, $41.50 

ORDER ONLINE AND GET A 10% DISCOUNT AND FREE SHIPPING ON ADVERTISED 

T ITLES. * B E SURE TO PROVIDE SPECIAL OFFER # A W S I O - 0 5 AT CHECKOUT. 

*OFFER EXPIRES 11/30/05 AND IS AVAILABLE TO U.S. RESIDENTS ONLY. 

I N D U S T R I A L P R E S S I N C . 
200 Madison Avenue • New York, NY 10016-4078 

(212) 889-6330 • Fax (212) 545-8327 
www.industrialpress.com • E-mail: info@industrialpress.com 
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WELDHUGGER 
COVER GAS DISTRIBUTION SYSTEMS 

GIELB HUGGER 
Toll Free: (877) WELDHGR (877) 935-3447 Fax: (480) 940-9366 

Visit our website at: www.weldhugger.com 

Service (RES) of Detroit, Mich., 
will also be in the booth to discuss 
the features and benefits it pro
vides, including state-of-the art 
metallurgical laboratory services, 
in-plant consultants, and numer
ous testing capabilities. 

Romar Positioning 
USA, LLC 3082 
218 W. Richey Rd„ Houston, TX 77090 
(281) 440-1725; FAX (281) 440-1724 
www.romarusa.com 

Romar will exhibit its positioning 
equipment with complete turnkey 
integration capabilities. 

RWMA 2124 
550 NW LeJeune Rd., Miami, FL 33126 
(800) 443-9353; FAX (305) 442-7451 
www.rwma.org 

Members of the new RWMA Com
mittee of the American Welding 
Society will be available at the 
booth to explain the technical and 
economic advantages of the re
sistance welding process. Dele
gates of these member organiza
tions will also address your 
specific requirements for informa
tion relating to the application of 
the resistance welding process or 
equipment. Committee member
ship information will be available 
for organizations that are inter
ested in being founding members 
of this new committee. 

Saf-T-Cart 5078 
PO Box 1869, 505 Hwy. 322 W. 
Clarksdale, MS 38614-7869 
(662) 624-6492; FAX (662) 627-1640 
www.saftcart.com 

Sakai International 
Business Promotion 
Association 5051 
3-1 Sakai City Office 7F 
Minamikawara-machi, Sakai Osaka 
Japan 590-0078 
81-72-228-7534; FAX 81-72-228-8816 

Sandvik Materials 
Technology 3088 
982 Griffin Pond Rd. 
Clarks Summit, PA 18411-9214 
(888) 852-9442;FAX (800) 438-3365 
www.smt.sandvik.com 

Sandvik will exhibit its line of stain
less steel and high-nickel welding 
consumables, and base metals in 
austenitic, ferritic, and duplex 
types. Consumables for the 
GMAW, GTAW, SAW, FCAW, 
SMAW, Strip, and Fluxes for SAW 
and electroslag processes will be 
featured. The company has re
cently developed a line of 400 se
ries welding wires with applica
tions in the automotive exhaust 
industry. Twelve and 18% Cr al
loys stabilized and unstabilized 
will also be featured in a variety of 
package forms including drums. 

ScanWeld, Inc. 2088 
4817 White Bear Pkwy. 
White Bear Lake, MN 55110-3325 
(651)407-0011; FAX (651) 407-0110 
www.lasxindustries.com 

Circle No. 106 on Reader Info-Card 

NOVEMBER 2005 



It's the w 
-M i y, >!> 

MetalMaster Oxyfuel Outfit MultiMaster® 260 
Smooth, dependable performance 

• Complete ready to weld and cut outfit 

Versatile Mig, Tig and 
stick welding machine 

• Superior arc performance 

Lightweight and portable, 
yet durable 

Ideal for indoor and outdoor use 

mi mn mmnm mm 
w w w . e s a b n a . c o m / j e s s e 

Your Partner in 
ESAB Welding & Cutting 

Since 1904 

SEE US AT FABTECH — BOOTH #5018 
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Looking for a cost-effective way to reach 
your prospects and gain visibility? 
Be the first to sign up as an IBSC 2 0 0 6 Exhibitor/Sponsor 

IBSC 2 0 0 6 3rd INTERNATIONAL BRAZING AND SOLDERING CONFERENCE 

APRIL23-26, 2006-SAN ANTONIO,TEXAS y / .M Mt 
Crowne Plaza Hotel, San Antonio River Walk 

IBSC 2006, cosponsored 

by the American Welding 

Society and ASM 

International attracts 

brazing and soldering 

professionals worldwide. 

As an Exhibitor or 

Sponsor, you can attend 

the conference and 

capitalize on the 

opportunity to network 

and share your company's 

products and services 

directly with these key 

individuals. IBSC offers 

three levels of 

exhibitor/sponsor 

opportunities from which 

to choose. 

The Evening Reception and all refreshment breaks are held in the exhibitor area, providing ongoing exposure 
your tabletop exhibits. Choose from three levels of exhibitor/sponsor opportunities. 

TABLETOP RENTAL 
$1,000 (Product Code: IBSC0-3T) 

You need not be present at the 
event to rent a tabletop. If you will 
not be at the event let us know and 
we will place yc jr literature on 
your table. Any materials you send 
will not be returned to you. 

Includes: 

• One Technical Session Pass 
(please provide name of the 
person selected from your group) 

• Listing in the Final Conference 
Program (company name, 
contact information, description 
of product/services) 

• List of Conference Attendees 

• Conference Proceedings 

• 6' x 8' skirted table 

• 2 side chairs 

RECEPTION SPONSORSHIP 

$750 (Product Code: IBSC0-3R) 

Includes: 

• Your company's name 
prominently displayed on 
signage during the Evening 
Reception held on the first day 
of the Tabletop Exhibit 

• Listing in the Final Conference 
Program (company name, 
contact information, description 
of product/services) 

BEST VALUE! 
TABLETOP EXHIBIT & 
RECEPTION SPONSOR 
$1,500 (Product Code: IBSC03TR 

Includes: 

• One Technical Session Pass 
(please provide name of the 
person selected from your groi 

• Listing in the Final Conference 
Program (company name, 
contact information, descriptio 
of product/services) 

• Your company's name 
prominently displayed on 
signage during the Evening 
Reception held on the first day 
of the Tabletop Exhibit 

• List of Conference Attendees 

• Conference Proceedings 

• 6' x 8' skirted table 

• 2 side chairs 

EVENING RECEPTION 
Monday, April 24,2008 
5:00 - 6:00 PM 
Exhibit Ballroom 
Drinks and hot appetizers 
will be served. 

FOR MORE INFORMATION OR TO MAKE YOUR EXHIBITOR/SPONSOR RESERVATION CONTACT: 
Gladys Santana, Manager, AWS Conferences and Seminars 
Phone: 305-443-9353, Ext. 223 or 800-443-9353, Ext. 223 
Facsimile: 305-648-1655 or E-mail: gladys@aws.org 

Visit www.aws.org/conferences for conference details and 
to download an Exhibitor/Sponsor kit. 
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American Welding Society 
Founded in 1919 to advance the science, technology 
and application of welding and allied processes including 
joining, brazing, soldering, cutting and thermal spray. 
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.the industry standard.. 

USTVEN1 
Multi-function Dust Collector 

Dustvent introducing 
the New 2.3X3S/D 
multi-function 
smoke/dust collector. 
The 2.3X3S/D 
collects smoke from 
welding operations. 
Flip the lever; it 
converts to a 
downdraft bench for 
finishing operations. 
Add a duct wye, blast 
gate and dust can be 
collected from another metalworking operation. 
Three collectors priced as one! 

Check out www.dustvent.com 
100 West Fay Avenue 

Addison IL 60101 
630-543-9007 630-543-1407 

www.dustvent.com dustvent@att.net 
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PQR 

pj@r 
Industry standard QA/QC software for 

automatic creation and management of 
Welding Procedures and Welder Qualifications 

www.wcld .com 
Have your documents finished in minutes 

Call (888) 673-9777 today! 

Circle No. 36 on Reader Info-Card 

ScanWeld™ will feature its remote 
laser welding workstations to im
prove production of 2D and 2.5D 
assemblies. Candidates for re
mote laser welding are sheet 
metal assemblies and fabricated 
frames. Spot and stitch welding 
utilize the full capacity of the speed 
offered by the company. Manufac
turers supplying welded sub-
assemblies have an opportunity to 
lower their production costs and 
improve flexibility. 

Schmalz, Inc. 6101 
5250 Old Wake Forest Rd. # 150 
Raleigh, NC 27609-5008 
(919) 713-0880; FAX (919) 713-0883 
www.vacuworld.com/us 

Schmalz will showcase its line of 
ergonomic vacuum handling sys
tems. Information will be provided 
on the JUMBO vacuum tube lifter 
with models capable of lifting from 
20 to 660 Ib, all with single tube de
signs, and some with options to ro
tate the workpiece 90 deg; the 
VacuMaster hoist-assisted vac
uum system with standard models 
capable of lifting from 20 to 4400 
Ib, with some models that can ro
tate the workpiece 90 to 180 deg; 
vacuum tables and stands used to 
clamp workpieces for assembly or 
repair; vacuum clamping systems 
primarily used to clamp wood on 
CNC machines; the InnoSpann 

vacuum clamping system for CNC 
machines that can be easily incor
porated onto existing machinery 
or new equipment used for versa
tile clamping of small to large size 
workpieces; transport devices 
used for various applications such 
as drying racks and/or order pick
ing; and a complete range of vac
uum components. 

Sciaky, Inc. 5128 
4915 W. 67th St., Chicago, IL 60638-6408 
(708) 594-3800; FAX (708) 594-9831 
www.sciaky.com 

Sellstrom Manufacturing 
Co. 6070 
1 Sellstrom Dr., Palatine, IL 60067-6288 
(847) 358-2000; FAX (847) 358-8564 
www.sellstrom.com 

processes such as GTAW and 
GMAW, spot welding, projection 
welding, and brazing. The prod
uct quickly cleans stainless steel 
welds, and is compact, easy to 
use, and eliminates the need for 
abrasive materials or caustic 
chemicals. 

Shop Data Systems 7099 
712 E. Walnut St. 
Garland, TX 75040-6608 
(972) 494-2719; FAX (972) 272-7062 
www.shopdata.com 

S. K. Brazing Co. 2100 

SGI 2101 
1641 Third Ave. #32C 
New York, NY 10128 
(646) 823-5995; FAX (310) 943-2273 
www.sgi.com 

Sheet Metal 
Accessories 4058 
2640 N. Powerline Rd. 
Pompano Beach, FL 33069-1006 
(954) 975-7992; FAX (954) 975-7994 
www.sma-inc.net 

SMA will display TheBOSS, an 
electrochemical device for re
moving scorch and burn marks, 
which occur during welding 

565-2 Shincheon-dong 
Siheung-city, Kyungki-do, Korea 
82-31-404-8020; FAX 82-31-404-8025 
www.skbrazing.com 

Smith Equipment 6030 
2601 Lockheed Ave. 
Watertown, SD 57201 
(605) 882-3200; FAX (605) 882-2100 
www.smithequipment.com 

Smith Equipment manufactures 
high-quality, safety-engineered 
oxyfuel cutting, welding, and heat
ing equipment as well as specialty 
gas regulators and shielding gas 
mixers. Featured products will in
clude Dual Guard Torches with 
built-in head flashback arrestors, 
alternate fuel cutting outfits, 
change-over manifold systems, 
Tool Box cutting and welding out
fits, and the new Gas Axe demoli
tion/scrap cutting torch. 

Smith & Wesson Safety 
Products 4078 
3975 Vantech Dr., Ste. 2 
Memphis, TN 38115-5943 
(901) 794-3890; FAX (901) 794-0676 
www.smith-wessonsafety.com 

Solutions From 
Systems 6002 
6612 Taylor Rd., Blacklick, OH 43068 
(614) 866-9800; FAX (614) 866-9830 

Solutions From Systems will 
present the RoboVent line of 
welding fume extraction sys
tems. At the display, there will be 
demonstrations of the patented 
FloorSaver air filtration system 
for robotic welding cells and the 
new WeldPro air filtration system 
for manual welding applications. 

Southern Copper & 
Supply Co. 3085 
875 Yeager Pkwy. 
Pelham, AL 35124-1846 
(800) 289-2728; FAX (205) 664-1365 
www.southerncopper.com 

Southern Copper & Supply will 
showcase its alloy copper and re
sistance welding supplies. Details 
will be provided about the com
pany's large inventory and product 
knowledge. 
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BEVEL-MILL® 
PLATE BEVELERS 

*Super capacity 
*Fast-clean bevels up to 1 3/16" 
*Variable angle 
*Made in U.S.A. quality 

Several models available 
FREE CATALOG 
Call 1-800-886-5418 
Fax 1-810-632-6640 

www.heckind.net 

teck 
INDUSTRIES INC. 

P.O. Box 425 
Hartland, Michigan 48353 
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he smooth writing Nissen Solid Paint Markers are solid sticks of 
paint protected by an unbreakable plastic case. The markers can 
conveniently and cleanly be carried in your pocket. They make per

manent marks on metal, wood, plastic, glass, cardboard, etc. They write 
on any surface: rough or smooth, wet or oily; even marks underwater. 

The plastic case prevents the paint from drying out so it always writes 

easily and smoothly. The case also allows you to use the entire stick 

without needing a separate holder. 

The markers are available in two sizes: Standard and Jumbo and four 

fast-drying, lead-free colors: white, yellow, red and black. 

Call, Fax, or Write 

for Additional Information. 

J.P. Nissen Co. 
P.O. Box 339 • Glenside, PA 19038 

(215) 886-2025 • Fax: (215) 886-0707 
w w w . nissenmarkers.com 
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Special Metals Welding 
Products Co. 5029 
1401 Burris Rd., Newton, NC 28658-1754 
(800) 624-3411; FAX (828) 464-8993 
www.specialmetalswelding.com 

Special Metals Welding Products 
will highlight its lines of nickel-
based welding consumables for 
joining nickel al loys, high-per
formance steels, cast irons, and 
dissimilar metals as well as 
cladding on steel for corrosion or 
erosion protection. Visitors to the 
booth can learn about its spe
cialty product l ines: Inconel®, 
Monel®, Inco-Flux®, and Inco-
Weld®. 

Spencer Art Studio 3125 
125 5th Ave. N. 
Safety Harbour, FL 34695 
(727) 725-1562; FAX (727) 797-3955 
www.torch-fired-enamels.com 

StalcopLP 6102 
1217 W. Main St. 
Thorntown IN 46071-8986 
(317) 436-3331; FAX (317) 436-7480 
www.stalcop.com 

Stanco Mfg., Inc. 1109 
2004 W. Main St., PO Box 1148 
Atlanta. TX 75551-1148 
(800) 348-1148; FAX (903) 796-9237 
www.stancomfg.com 

Stanco Manufacturing will display 
samples from its complete line of 
welding, work, and high-tempera
ture gloves and mittens, protective 
clothing, and safety accessories, 

which are available with printing, 
labeling, and bar coding for self-
service store needs. Products 
shown will be made from numer
ous heat- and abrasion-resistant 
materials such as leather, Kevlar, 
Nomex, and fiberglass. 

Steiner Industries 3091 
5801 N. Tripp Ave. 
Chicago. IL 60646-6013 
(773) 588-3444; FAX (773) 588-3450 
www.steinerindustries.com 

Stillwater Technologies, 
Inc. 5123 
1040 S. Dorset Rd., Troy, OH 45373-4708 
(937) 440-2500; FAX (937) 440-2551 
www.stlwtr.com 

Stoody Co. 7056 
16052 Swingley Ridge Rd., Ste. 300 
St. Louis, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

Stork Materials 
Technology 3065 
5405 E. Schaaf Rd. 
Cleveland, OH 44131-1337 
(216) 524-1450; FAX (216) 524-1459 
www.storksmt.com 

Strong Hand by Valtra, 
Inc. 4055 
7141 Paramount Blvd. 
Pico Rivera. CA 90660-3769 
(800) 989-5244; FAX (562) 949-4875 
www.stronghandtools.com 

The company will feature its 
Strong Hand welding clamps, 

magnets, and pliers, which are 
quick acting and designed for fast 
fitups. The line includes the fol
lowing: Adjust-0 Magnets with the 
on/off switch, 3-axis fixture vises 
for welding 3-axis workpieces in 
one setup, 4-in-1 sliding arm 
clamps, and shark clamps, with 
quick, precise scissor action. It will 
also introduce new pipe pliers, 
pipe fixtures, mini magnets, and 
improved locking C-clamps. 

Stud Welding Associates, 
Inc. 5061 
41515 SchadenRd. 
Elyria, OH 44035-2226 
(440) 324-3042; FAX (440) 324-3301 
www.studwelding.com 

Stud Welding Associates will ex
hibit its line of weld studs, stud 
welding equipment, and acces
sories. The company also pro
vides technical and application 
support and services all makes 
and models of stud welding 
equipment. 

Suhner Industrial 
Products Corp. 3101 
Hwy. 411 S./Suhner Dr. 
Rome. GA 30162-1234 
(706) 235-8046; FAX (706) 235-8045 
www.suhner.com 

Superheat FGH Services, 
Inc. 6123 
10201 W. 191st St., Mokena, IL 60448 
(708) 478-0205; FAX (708) 478-1261 
www.superheatfgh.com 

Superheat FGH will exhibit its re
mote heat treatment systems. 
The company also provides on-
site heat treatment. 

Superior Products, 
Inc. 2114 
3786 Ridge Rd. 
Cleveland, OH 44144-1127 
(216) 651-9400; FAX (216) 651-4071 
www.superiorprod.com 

Superior Products will show its 
new line of gas management 
products, including the new high-
flow Mighty-Max automatic 
changeover manifold, 900 ft3/h 
mixer, and new quick connector 
and flash arrestors. 

Taylor-Winfield Corp. 2095 
PO Box 500, Brookfield, OH 44403-0500 
(330) 448-4464; FAX (330) 448-3538 
www.taylor-winfield.com 

Team Industries, Inc. 2053 
PO Box 350.1200 Maloney Rd. 
Kaukauna, Wl 54130-0350 
(920) 766-7977; FAX (920) 766-0486 
www.teamind.com 

Team Industries will feature the 
Model WEH 3000# welding posi
tioner and gripper that provides a 
complete workstation and im-
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Weldinj 
Alloys 
Group 

PRODUCTS FOR WELDING... 
AUTOMATICALLY 

• Widest Range of Hardfacing 
and Stainless Flux-cored Wires 
in the World 

• Custom-designed Modular Automatic 
Welding Machines 

• Hardfacing Services to Industry 
Special products for 2005 include heat-resis tant , duplex 
and super-duplex, flat and all-positional Stainless Steel 
wires ('TETRA'), heat , friction and corrosion-resistant 
cobalt-based wires ('STELLOY'), un ique seamless 
copper-coated hardfacing wire for robots ('ROBODUR') 
and tungsten-carbide particle matrix wires ('NICARB'). 
Wire Manufactured in USA. 

Welding Alloys USA 
8535 Dixie Highway 
Florence, KY 41042 

Tel: 859.525.0165 (Toll free: 866.WELD.ALL) 
Fax: 859.525.9094 

E-mail: sales@welding-alloys.com 
Website: www.welding-alloys.com 

SEE US AT FABTECH/AWS SHOW BOOTH 5003 Circle No. 108 on Reader Info-Card 

proved weld quality. This posi
tioner uses a programmable AC 
motor drive; optional interchange
able gears provide high-quality re
sults. With variable power and 
controllability to slowly roll heavy-
wall pipe, it also allows operators 
to weld small-diameter pipe with 
up to 3.69 rpm, permitting faster, 
more efficient GMAW and FCAW. 

Technogenia, Inc. 4101 
10211 Chevy Chase Dr. 
Houston, TX 77042-2429 
(713) 460-8870; FAX (832) 251-3464 
www.technogenia.net 

Technogenia will highlight its 
spherical cast tungsten carbide, 
Spherotene®, manufactured 
using the cold crucible process. 
Spherotene is characterized by a 
fine metallurgical structure of the 
"tangled needle" type. The Spher
otene spheres are hard, between 
3000 and 4000 VH. The absence 
of oxidation in Spherotene makes 
Technosphere flexible composite 
welding "rope" suitable for weld
ing. The spherical particles of 
Spherotene fit together with maxi
mum compactness for antiabra-
sion applications and resistance to 
impact. 

TECMEN Electronics Co., 
Ltd. 4074 
NO. 100 Dong Jing Ting 
Nanjing, Jiangsu, China 210028 
86-25-85551955; FAX 86-25-85551933 
www.TECMEN.cn 

TECMEN will feature its line of 
autodarkening welding helmets 
which meet or exceed applicable 
ANSI Z87.1-2003, CSA, and CE 
standards. 

Tennessee Rand Co. 1114 
702 Moccasin Bend Rd. 
Chattanooga, TN 37405-4413 
(423) 664-7263; FAX (423) 664-7268 
www.tennrand.com 

Texas Electronics Canada, 
Inc. 4124 
2125 Madison Ave. 
Montreal. QC H4B 2T2. Canada 
(514) 842-4431; FAX (514) 842-8641 
www.texaselec.com 

Texas State Technical 
College 4130 
3801 Campus Dr., Waco, TX 76705 
(254) 867-3549; FAX (254) 869-3550 

Thermacut, Inc. 061 
19 Sullivan St., Claremont, NH 03743 
(800) 932-8312; FAX (800) 972-6255 
www.thermacut.com 

Thermacut's featured products 
will include the company's Ex-
trafire® brand of all-silver elec
trodes for enhanced mechanized 

plasma cutting capabilities and a 
complete line of gas metal arc 
welding consumables. 

Thermadyne 
Industries 7056 
16052 Swingley Ridge Rd., Ste. 300 
Chesterfield, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

Thermadyne® will showcase 
products including the Victor® 
XHD cutting and welding outfits, 
Thermal Dynamics CutMaster 
Plasma cutting systems for au
tomation, new Thermal Arc® 
portable inverter power supplies, 
new Tweco® air- and water-
cooled gas metal arc guns, and 
Stoody® hardfacing wire and 
electrodes. 

Thermal Arc 7056 
16052 Swingley Ridge Rd., Ste. 300 
St. Louis, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

Thermal Dynamics 7056 
16052 Swingley Ridge Rd., Ste. 300 
St. Louis, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

Thermco Instrument 
Corp. 1091 
1201 W. US Hwy. 20, LaPorte, IN 46350 
(219) 362-6258; FAX (219) 324-3568 
www.thermco.com 

Equipment for mixing and analyz
ing shielding gases for GMA and 
GTA welding will be on display, in
cluding gas mixers for C02/Argon. 
Also on display will be a food pack
aging gas mixer for mixing C02/ni-
trogen with a built-in gas analyzer. 
A digital gas analyzer will be 
demonstrated with mixtures of 
C02/argon and oxygen/ argon. 
Technical sales staff will be pres
ent for consultation. 

3M Occupational 
Health & ESD 5082 
Bldg. 235-2W-70 
St. Paul, MN 55144-0001 
(800) 328-1667 
www.3M.com/Occsafety 

3M will showcase its products re
garding worker safety in welding 
and metal fabrication. On display 
will be its high-quality 3M™ 
Speedglas™ autodarkening Fil
ters and Adflo™ powered air puri
fying respirator systems. The 
company offers a full selection of 
respiratory, hearing, eye, and 
head protection, as well as training 
support materials. 

Torch Wear 6086 
2374 Edison Blvd. 
Twinsburg. OH 44087-2376 
(330) 425-2738: FAX (330) 425-2739 
www.torchwear.com 

WELDING JOURNAL 



o o 
m 

o 
i 
tn 

< 
i 
o 
LU 
H 
00 
< 

CO 

LU 
LU 
ID 

O 
o 
CD 

o 
I 

C/3 
CO 
< 
I 
O 
LU F 
CO 
< 
LL 

LU 
LU 
C/J 

Stainless, Nickel, 
Aluminum, and 

Low Alloy welding 
Consumables 
• Consistent High 

Quality Products 

• Technical Support 

In stock: St. Louis or Houston 

1.800.776.3300 
www.midalloy.co 
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BWAMCEB WML. 
SWSTB"" 

Create WPQRs, PQRs, and WPSs in accordance with 
AWS D1.1 with the highest level of Code-Checking 

available in welding software today, all with 1 program] 

Easy to Use * Saves Time and Money * Free Demo 

See for yourself why Computer Engineering is the 
longest standing author of welding documentation 

and welder management software in the world. 

Stop by our AWS/FABTECH Booth # 3074 for a chance to win a 

2006 Chevrolet Corvette Coupe! 

COMPUTER ENGINEERING, INC. 
509 NW 5th Street 
Blue Springs, MO 64014 
(816)228-2976 Phone 
(816)228-0680 Fax 
(800) 473-1976 Sales (USA only) 
vwwv.computereng.com 
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Torch Wear will feature its prod
uct line of advanced protective 
clothing designed for safety per
sonnel and welders. The com
pany's representatives will pro
vide information on CarbonX, the 
material used in making its safety 
apparel. Also featured will be 
safety glasses manufactured by 
Oakley and welding gloves that 
provide comfort, durability, dex
terity, heat resistance, and abra
sion protection. 

T. R. Automation 2062 
106 Spring Rd.. Chattanooga, TN 37405 
(423) 875-8862: FAX (423) 875-4902 
www.trauto.com 

Trafilerie di Cittadella -
Fileur 4109 
Via Mazzini, 69, Cittadella, Italy 35013 
39-049-9401593; FAX 39-049-9401594 
www.fileur.com 

Trafilerie di Cittadella - Fileur will 
exhibit its flux cored welding wires 
that are manufactured through ei
ther one of the most common 
technologies — filling a closed 
copper welded tube as well as fill
ing an overlapped-seamed strip. 

Triple Crown Products, 
Inc. 1099 
814 Ela Ave., Waterford, Wl 53185 
(262) 534-7878; FAX (262) 534-7879 
www.tcpcaps.com 

Triple Crown Products will display 
service caps and uniforms featur
ing silk screening, direct embroi
dery, and embroidered emblems. 

Tweco 7056 
16052 Swingley Ridge Rd., Ste. 300 
St. Louis. MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

United Abrasives, Inc.3056 
185 Boston Post Rd. 
Route 66, PO Box 75 
Willimantic, CT 06226 
(860) 456-7131; FAX (860) 456-8341 
www.unitedabrasives.com 

United Aluminum 
Corp. 14015 
100 United Dr.. North Haven. CT 06473 
(800) 243-2515: FAX (203) 239-4441 
www.unitedaluminum.com 

The company will highlight its Cus
tom Rolled® aluminum coil, which 
it has been producing since 1915. 
As a specialty rolling mill, United 
Aluminum rolls, anneals, and slits 
to tailor aluminum coil to meet de
manding applications. Wide alloy 
selection, including brazing sheet, 
all tempers, and special finishes 
will be featured. The company 
provides close tolerances in any 
gauge from 0.004 to 0.160 in. and 
widths to 37 in. 

Unitek Miyachi Corp. 7095 
1820 S. Myrtle Ave. 
Monrovia, CA 91016-4833 
(626) 930-8560; FAX (626) 358-8048 
www.unitekmiyachi.com 
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65 YEARS OF INNOVATION 
ATTC makes over 16,000 consumable replacement parts 
for Plasma, Laser, MIG, TIG, Oxy-fuel, Multi-Use, Thermal 
Spray and Lightning Torches used on welding and cutting 
guns, torches and machines... More than any other 
company world wide. 

We make torches, tips, nozzles and more, used for 
all kinds of industrial welding, cutting and heating. 

For information call: 1 -800-342-8477 or e-mail your 
request to: sales@attcusa.com. Be sure to check out our 
web site: www.attcusa.com. For your convenience our 
catalogs are all available to upload. 

AMERICAN 
TOFUDH TIP 

Buy American... "Because Innovation Is The American Way. 

AfTC 
V 

® 
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We'll Span the Globe in 2006 
To Help You Extend Your Reach 

Exhibit with AWS/WEMCO — 
Your Gateway to the International Marketplace. 

International customers need your products. Let AWS/WEMCO help you gain exposure among 
these desirable prospects. Use our power and prestige to build new markets in Mexico, 
Japan, England, and China by exhibiting with us at these major international shows: 

Expo Manufacture 
March 7-9, 2006 

Cintermex, Monterrey, Mexico 

Mexico's leading metalworking and machine tool 

exposition, in the country's manufacturing center. 

Japan International Welding Show 2006 
April 12-15,2006 

Tokyo Big Sight Exposition Center 

The gateway to Asia's strongest market for 

construction and manufacturing. 

Weldex 
May 16-18, 2006 

NEC, Birmingham, England 

The U.K. 's only welding, joining, cutting, and 

fabricating exhibition. 

11th Beijing Essen Welding & Cutting Fair 
May 16-19, 2006 

Beijing Exhibition Centre, China 

An unprecedented market for welding and cutting 

products exists in China's highly industrialized 

capital city. 

For more information on international exhibiting 

with AWS/WEMCO contact: 

Mary Ellen Mills, 800-443-9353, Ext. 444 

E-mail: memills@aws.org 
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VEMCO 
WELDING EQUIPMENT MANUFACTURERS COMMITTEE 

Our membership and benefits package will impress you. 

i American Welding Society 2005 WEM1225 
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The Third 
Generation 
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Universal Flow Monitors, 
Inc. 5107 
1755 E. 9 Mile Rd. 
Hazel Park, Ml 48030-1939 
(248) 542-9635; FAX (248) 398-4274 
www.flowmeters.com 

Universal Flow Monitors will intro
duce FlowStream mass flowme
ters with field-selectable multigas 
capability, including shielding gas 
for arc welding. Other new fea
tures are totalizing, 5-ms re
sponse time, and ability to accom
modate flows down to 0.5 
standard cubic centimeters and 
pressures up to 125 lb/in.2 Also 
new are larger sizes of CoolPoint 
vortex shedding flowmeters for 
cooling water in resistance weld
ing. The new pipe sizes are 3 in. 
(300 gal/min flow rate) and 4 in. 
(600 gal/min flow rate). 

Uniweld Products, 
Inc. 3072 
2850 Ravenswood Rd. 
Ft. Lauderdale, FL 33312-4920 
(800) 323-2111; FAX (954) 334-2882 
www.uniweld.com 

Vicon Machinery, 
LLC 5042 
405 Biltmore, Fenton, MO 63026 
(636) 349-9449; FAX (631) 326-2097 

Victor Equipment Co.7056 
16052 Swingley Ridge Rd., Ste. 300 
St. Louis, MO 63017 
(636) 728-3000; FAX (636) 728-3021 
www.thermadyne.com 

VLH Controls, Inc. 3106 
560 S. Winchester Blvd., Ste. 500 
San Jose, CA 95128 
(408) 236-7402; FAX (408) 572-5601 
www.vlhcontrols.com 

Walker Magnetics 6092 
20 Rockdale St. 
Worcester, MA 01606-1922 
(508) 853-3232; FAX (508) 852-8649 
www.walkermagnet.com/mag 

Walker will feature its lifting mag
nets that are of interest to fabrica
tors and welders because they 
can be used to move steel plates, 
parts, tubes, bars, and fabricated 
assemblies. A wide range of mag
net options are available for effi
ciently loading and clearing cutting 
tables. The company offers all 
types of magnets from battery 
magnets to permanent magnets to 
electro-magnets to electro-perma
nent magnets. 

Walter, J. , Inc. 4048 
141 Locust St. 
Hartford, CT 06114-1504 
(860) 724-0321; FAX (860) 560-7300 
www.walter.com 

Walter Surface Technologies will 
showcase and demonstrate sev
eral new products, including the 
high-performance SST ICE-
CUT™ annular cutting devices. 
Poli-Quick™ finishing products 
provide a satin or high-gloss finish 
on stainless steel without polish

ing compounds. The Bio-Circle™ 
parts cleaning system uses biore-
mediation to change grease and 
oil into harmless H20 and COz. 
Surfox™ weld cleaning systems 
will be demonstrated for removing 
heat tint and passivating stainless 
steel GTA welds. 

Washington 
Alloy Co. 1074 
7010G Reames Rd., Charlotte, NC 28216 
(704) 598-1325; FAX (704) 598-6673 
www.weldingwire.com 

Washington Alloy, a wholesaler 
of welding filler metals and ac
cessories to the welding industry 
throughout North and South 
America, will be promoting a new 
line of silver and silver alloys. 

Watts Specialties, 
Inc. 3082 
800 Fife Way, Milton, WA 98354-8838 
(253) 922-1414; FAX (253) 922-6808 
www.watts-specialties.com 

Watts Specialties will be demon
strating the CL124 1.9 to 24 in. 
O.D. pipe. Also, the W-40A track 
torch, the W-60-12 pipe beveler, 
and the W-60-12-SM short pipe 
saddle-miter cutting machine will 
be featured. 

Weld-Aid Products 1120 
14650 Dequindre St. 
Detroit, Ml 48212-1504 
(313) 883-6977; FAX (313) 883-4930 
www.weldaid.com 

Weldas Co. 4062 
128 Seaboard Ln. 
Franklin, TN 37067-8219 
(615) 377-4722; FAX (615) 377-3635 
www.weldas.com 

Weldcoa 3078 
120 N. Railroad Ave. 
Northlake, IL 60164-1607 
(708) 531-1200; FAX (708) 531-1222 
www.weldcoa.com 

Weldcraft 6030 
119 E. Graham PL, Burbank, CA 91502 
(800) 752-7620; FAX (818) 845-1542 
www.weldcraft.com 

To meet a wide variety of GTA ap
plications in the welding and fabri
cation industries, Weldcraft will 
showcase two new products. The 
company's tungsten line includes 
a range of choices to meet an as
sortment of GTA welding needs, 
while the Legacy Series includes 
quality torches, consumables, and 
accessories at a competitive price. 
Both products feature the com
pany's new packaging with its up
graded logo. 

WELDING JOURNAL 



X 
I -
O 
O 
CQ 

o 
x 
CO 

CO 

< 
X 
o 
111 
I -
m 
2 
CO 

LU 
LU 
CO 

CREATING THE 
PERFECT WELD 
ENVIRONMENT 

TIG GRINDERS 

C 

OXYGEN INDICATORS (PPM) 

DISSOLVING PURGE PAPER 

INTERCON 
ENTERPRISES INC. 

Tel:(800) 665-6655 Fax:(604) 946-5340 
E-mail: sales@intercononline. com 

www. intercononline. com 
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C17200 BERYLLIUM COPPER 
(CLASS IV) 

C17510 BERYLLIUM COPPER 
(CLASS III) 

C18000 COPPER CHROMIUM NICKEL SILICON 
(CLASS III) 

C18150 COPPER CHROMIUM ZIRCONIUM 
(CLASS II) 

C18200 CHROMIUM COPPER 
(CLASS II) 

C15000 ZIRCONIUM COPPER 
(CLASS I) 

C17200 
C17510 

IN 

C18150 
C18200 
C15000 

NATIONAL 

M
ANSI-RAB 1 

}mA\ 
WWW.NBMMETALS.COM I 800.231.0771 

Circle No. 84 on Reader Info-Card 

Welding Alloys USA, 
Inc. 5003 
8535 Dixie Hwy., Florence, KY 
41042-3298 
(859) 525-0165; FAX (859) 525-9094 
www.welding-alloys.com 

Weld Systems 
International, Inc. 3082 
116 Galaxy Blvd., Toronto, ON 
Canada M9W 4Y6 
(416) 674-4620; FAX (416) 674-7139 
www.weldsystems.com 

Weld Systems International 
will highlight mechanized 
portable linear welding car
riages and weld motion con
trols. 

Welding Technology 
Corp. ~ 4133/4134 
24775 Crestview Ct. 
Farmington Hills, Ml 48335-1507 
(248) 477-3900; FAX (248) 477-8897 
www.weldtechcorp.com 

Weldsale Co. 3092 
2151 DreerSt., 
Philadelphia, PA 19125-1918 
(215) 739-7474; FAX (215) 426-1260 
www.weldsale.com 

Wescan Systems 
Limited 6078 
777 Walkers Line. Burlington, ON 
Canada L7N 2G1 
(905) 333-6058: FAX (905) 333-6004 
www.linatrol.com 

West Cryogenics, 
Inc. 6106 
17301 E. FM1097, Willis. TX 77378 
(800) 820-3004;FAX (936) 856-0432 
www.westcryogenics.com 

West Cryogenics will exhibit its 
500-gallon GOrilla, a highly 
versatile cryogenic liquid ves
sel that can be trailer or skid 
mounted for use in most oxy
gen, nitrogen, or argon appli
cations for cutting, welding, 
purging, transport, and liquid 
delivery. 

Western 
Enterprises 4005 
875 Basset! Rd., Westlake, OH 
44145-1142 
(800) 783-7890; FAX (440) 835-8283 
www.westernenterprises.com 

Western Enterprises will high
light its new technologies and 
manufacturing products for the 
control, storage, and transmis
sion of high-pressure gases. 

Western Intl. Gas & 
Cylinders, Inc. 3120 
7173 Hwy. 159E, Bellville. TX 77418 
(979) 413-2100; FAX (979) 413-2204 
www.westernintl.com 

Wila USA 9041 
9135 Guilford Rd. 
Columbia. MD 21046-2577 
(301) 490-9652: FAX (301) 490-3991 
www.wilausa.com 

Wilson Industries, 
Inc. 3114 
123 Explorer St., Pomona, CA 91768 
(909) 468-3636; FAX (909) 468-3640 
www.wilsonindustries.com 

Wilson Industries will feature 
its welding curtains, screens, 
blankets, and area protection. 

Wire Crafters, 
Inc. 4054 
6208 Strawberry Ln. 
Louisville, KY 40214-2900 
(800) 626-1816; FAX (502) 361-3857 
www.wirecrafters.com 

Young-Do Ind. Co., 
Ltd. ~ 2126 
2844 SW 138 Path. Miami. FL 33175 
(305) 392-3255: FAX (305) 392-3256 

Zhangjiagang 
Zhongzhou Special 
Alloy Materials 
Co., Ltd. 5103 
Gongkou Town (N) 
Zhangjiagang. JiangSu China 
215612 
86-512-58481613: FAX 86-512-
58481116 
www.alloy-china.com 

ZJ Industries, 
Inc. 1081 
125 W. Factory Rd. 
Addison, IL 60101-5103 
(630) 543-6655: FAX (630) 543-6644 
www.zjindustries.com 
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ITEMS 

KC-25(AWS ER70S-3) 

KC-28(AWS ER70S-6) 

K-71T(AWSE71T-1 

K-71TLF(AWS E71T-1): Low Fume wire 

ITEMS 

K-71TM(AWSE71T-1M) 

KX-706M(AWS E70C-6M) 

KX-70CM(AWS E70C-3M) 

Circle No. 71 on Reader Info-Card 

Information - Walter Shields 1-678-772-4655, wjshields@kiswelusa.com / Charles Hwang 1-770-935-5532, charles@kiswelusa.com 
Call Toll Free 1-877-9K1SWEL (1-877-954-7935) orVisitwww.kiswel.com 

Warehouses - Georgia. Indiana, Texas Visit our booth #2065 at FABTECH & AWS WELDING SHOW 



NAVY JOINING ^5EE2n&w 

CENTER A MANTECH CENTER OF EXCELLENCE OPERATED BY EWI 

NJC Provides Welding Technology for Navy's 
Next-Generation Surface Combatant 

The Navy Joining Center is partici
pating with shipbuilders and other 
Navy MANTECH Centers of Ex

cellence (COE) in several technology de
velopment projects for the U.S. Navy's 
next-generation multirole surface com
batant — DD(X) — Fig. 1. One such pro
ject that has just been completed ad
dressed a design concept that includes a 
number of large structures fabricated 
from thick-section, high-strength steel. 

Construction of the DD(X) with high-
strength steel structures requires welds 
that are of the highest integrity. Fabrica
tion of these structures to meet design re
quirements was previously limited to man
ual welding practices and procedures. 
Welders were required to deposit many 
layers of weld metal while working in tight 
spaces as the base metal is preheated to 
minimize risks of hydrogen-induced 
cracking. Use of manual welding proce
dures for these structures required thou
sands of production worker-hours per 
ship. It was determined from manufactur
ing cost estimates that the expense to fab
ricate these structures would be exces
sively high and production cycle times very 
long without significant improvements in 
manufacturing technology to replace the 
manual welding procedures. 

This ManTech project was performed 
to meet the need for improved welding 
technology to reduce the construction cost 
and enhance the survivability of the 
DD(X) multimission destroyer. As such, 
it was necessary to optimize the deposi
tion rate, increase the allowable heat input 
limits, decrease the joint volume, mecha
nize or automate the process, and utilize 
filler material systems with reduced crack
ing sensitivity. 

The project evaluated alternative 
welding processes and procedures to re
place the baseline manual gas metal arc 
welding approach. These alternatives in
cluded submerged arc and flux cored arc 
welding procedures to increase weld de
position rates, and mechanized welding 
procedures to cut manual labor require
ments. Weld joint designs were reconfig
ured to reduce the angles of weld grooves 
and thereby reduce the volume of weld 
metal that must be deposited. The proce-

Fig. 1 — Manufacturing the DD(X) surface combatants, shown above in an artist's rendi
tion, will require welding a number of large structures fabricated from thick-section, high-
strength steel. 

dures were modeled through computer 
simulations and optimized for minimum 
distortion. The fabrication of several full-
scale test modules applied these develop
ments to produce more than 50% of the 
welds with mechanized procedures. The 
combination of mechanization and re
duced joint volume contributed to a 25% 
reduction in welding labor hours and a 
15% increase in first-time weld 
acceptance. 

The newly developed mechanized weld
ing procedures and joint configuration have 
been successfully transferred to Northrop 
Grumman Ship Systems (NGSS) and Bath 
Iron Works (BIW). Workers in both ship
yards have been trained in the use of these 
procedures and have completed welding 
qualifications. NGSS used this technology 
to fabricate a full-scale peripheral vertical 
launch system (PVLS) test module that suc
cessfully passed a Maximum Credible Det
onation Event (MCDE) explosion test. The 
new weld joint configuration and welding 
procedures are the new baseline manufac
turing process for the PVLS. These devel
opments also are applicable to the fabrica
tion of other thick-section high-strength 
steel ship structures. 

For more information, please contact 
Larry Brown at (614) 688-5080, e-mail 
larty_brown @ewi. org. 

Visit NJC at the Defense 
Manufacturing Conference 

Visit the NJC booth at the Defense 
Manufacturing Conference (DMC 
2005) "Manufacturing in the Chang
ing DoD Environment," to be held 
Nov. 28-Dec. 1 at Orlando World Cen
ter Marriott, Orlando, Fla. 

NJC will be located at Booth #316. 
Information on NJC projects will be 
given in presentation sessions as well 
as demonstrations of virtual reality 
welder training in the booth. 

For additional information on the 
conference, visit the DMC Web site at 
www. dmc. utcdayton. com. 

Operated by 

EUJi 

The Navy Joining Center 
1250 Arthur E. Adams Dr. 
Columbus, OH 43221 
Phone: (614) 688-5010 
FAX: (614) 688-5001 
e-mail: NJC@ewi.org 
www: http:llwww.em.org 
Contact: Larry Brown 
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Sink your teeth 
into an unmatched assortment 

...of forming, fabricating, tube & pipe, 
and welding technology. 

Compare 800 exhibits and more than 2,000 machines in action. 

Consult with thousands of technical experts who can help you 
work smarter and run a leaner, more competitive operation. 

Evaluate more than 300 new products to boost your productivity. 

Select from over 50 conference sessions to maximize performance. 

At last, there's one show where you can easily evaluate options, upgrade 
critical skills and stay on top ofthe latest innovations. 
It really doesn't get any sweeter than this! 

November 13-16, 2005 FARTFOH 
McCormick Place South I V T E R N M I O M J S * I ? M _ 
Chicago, Illinois USA Oc AWS 

WELDING SHOW North America's Largest Metal Forming 
Fabricating & Welding Event 

Circle No. 13 on Reader Info-Card 

Register online today for free show admission! 

www.aws.org/expo 



COMING 
EVENTS NOTE: A DIAMOND (•) DENOTES AN AWS-SPONSORED EVENT. 

15th Steelmaking Conference and 5th Ironmaking Conference. 
Nov. 7-10, Hotel Colonial, San Nicolas, Argentina. Contact Ar
gentina Iron and Steel Institute, www.siderurgia.oig.ar. 

Motorsports — Manufacturing for Performance. Jan. 23-25, 
2006, Indiana Convention Center, Indianapolis, Ind. Contact 
www.sme.org. 

Aerospace Testing Expo 2005 North America. Nov. 8-10, Long 
Beach Convention Center, Long Beach, Calif. Visit www.aero-
spacetesting-expo.com/northameiica. 

• 2nd Int'l Congress on Industrial Welding. Nov. 9-11, Saltillo, 
Coahuila, Mexico. Contact Corporacion Mexicana de Investi-
gacion en Materiales, S.A. de C.V. An AWS Educational Mem
ber, www. comimsa. com. mxjweldcmi. 

• FABTECH Int'l & The AWS Welding Show. Nov. 13-16, 
McCormick Place South, Chicago. 111. Contact 
American Welding Society, (800) 443-9353, ext. 462; www.aws.org. 

Interkama Asia. Nov. 28-Dec. 1, Shanghai, China. Sponsored by 
Deutsche Messe AG. Contact www.interkama-asia.com. 

2005 World Steel Bridge Symposium and Workshops. Nov. 
29-Dec. 2, Orlando, Fla. Sponsored by National Steel Bridge Al
liance and Federal Highway Administration. Contact www.ns-
baweb.org. 

FabForm 2005. Dec. 6-8, Exhibition Center, Nuremberg, Ger
many. Encompasses key sectors of sheet metal forming and fab
ricating technologies. Contact www.fabform.de. 

IIW Regional Congress, "Welding and Inspection Technology 
for the Development of Southern Africa." March 8-10, 2006. Stel-
lenbosch, South Africa. Topics to include offshore oil and gas, 
power generation, construction, automotive, petrochemical, and 
food and beverage. Contact Southern African Institute of Weld
ing at congress@saiw.co.za; www.saiw.co.za. 

METALFORM Regional Trade Show. March 21-23, 2006, 
Nashville, Tenn. Sponsored by the Precision Metalforming Assn. 
Contact www.metalform.com. 

The Total Manufacturing Experience. March 27-30, 2006, Los 
Angeles Convention Center, Los Angeles, Calif. Colocates 
WESTEC 2006, the SME Summit, Automation & Assembly Con
ference and Exhibits, Micro-Manufacturing Conference, and the 
Nano-Manufacturing Conference. Contact Society of Manufac
turing Engineers (800) 733-4763; www.sme.otg. 

FlowExpo China 2006 Int'l Exhibition on Fluid Engineering and 
Process Industry. March 29-31, Guangzhou, China. Organized 
by Guangzhou Flow Expo Co., Ltd., e-mailyanqin627(5 163.com. 

PICALO 2006, 2n d Pacific Int'l Conference on Applications of 
Lasers and Optics. April 3-5, 2006, Grand Hyatt, Melbourne, 

Has the lack of a CWI become 
an obstacle to your success? 
The Hobart Institute of Welding Technology can provide the 
professional training you need to pass the Certified Welding 
Inspector and Educator exams. While 
nearly all of our students pass with 
flying colors, those who don't the 
first time can return within six 
months free of charge.* 
We're that confident! 

^WG?S 

Visual Inspection 
Nov 8-10 • Mar 14-16 -Apr 18-20 

HOBART INSTITUTE 
OFWELDING TECHNOLOGY JE* 

1930-2005 

Arc Welding Inspection & Quality Control 
Nov 14-18 • Jan 16-20 • Jun 5-9 • Aug 7-11 

Prep for A WS Welding Inspector/Educator Exam 
Dec 5-16 • Feb 13-24 • Mar 20-31 • May 8-19 • Jun 12-23 

These and other comprehensive Technical Training 
courses are offered throughout the year-

Call Today! 1-800-332-9448 

or visit us at www.welding.org/or more information. *Some 
restrictions apply; please contact us for details. E 2005 Hobart Institute 
of Welding Technology, Troy, OH. St. of Ohio Reg. No. 70-12-0064HT 

Circle No. 58 on Reader Info-Card 

Why buy a shop 
full of machines? 

When you can buy 1 that can do the work of many. 

Jancy Engineering Inc. introduces the RadiusMoster. The RadiusMoster is a patented 

belt grinding machine which utilizes advanced technology that allows it to convincingly 

outperform all other general purpose belt grinders. It grinds, notches, sharpens, 

polishes, deburs and much more. For more information and to view a larger list of 

uses visit Jancy.com or call 877-SLUGGER. 

JANCY 
2735 Hickory Grove Rd. Davenport, IA 52804 • 877-SLUGGER (758-4437) 

Joncy.com • e-moil: soles@ioncy.com 

Circle No. 67 on Reader Info-Card 
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Australia. Visit www.laserinslitute.org/conferences/picalo. 

37th Int'l Steelmaking Seminar. May 21-24, 2006, Porto Alegre, 
Rio Grande do Sul, Brazil. Sponsored by ABM (Metallurgy and 
Materials Assn. of Brazil). E-mail Sandra Feraccini at sandra.fer-
accini@abmbrasil.com.br. 

SURFEX 2006. June 21, 22, 2006, G-Mex Int'l Centre, Manches
ter, U.K. To feature surface coatings, adhesives, corrosion, print
ing inks, and construction chemicals. Contact info@orrest.com: 
www. onest. com. 

Beijing Essen Welding and Cutting Fair. May 16-19, 2006. Int'l 
Exhibition Centre, Beijing, China. Visit www.beijing-essen-weld-
ing.de. 

Int'l Laser Safety Conf. (ILSC 2007). March 19-22, 2007, Airport 
Marriott, San Francisco, Calif. Contact www.laserinstitute.org. 

Educational Opportunities 

ASME Int'l — Section IX Welding Guide. March 13-15, 2006, 
Houston, Tex.; May 8-10, 2006, Atlanta, Ga. Walter J. Sperko, in
structor. Visit www.asme.org/education. 

Fundamentals of Laser Safety. Nov. 15, 16, San Francisco, Calif. 
Laser Safety Officer Training. Dec. 5-9, Orlando, Fla. Contact 
The Laser Institute of America (407) 380-1553; lia@laserinsti-
tute.org; www.laserinstitute.oig. 

Motorsports Welding School. Basic Course: Nov. 14-18, Dec. 
5-9. The Lincoln Electric Co., Cleveland, Ohio. Contact (216) 
383-2461, www. lincolnelectric. com. 

T< 
,£ TRIANGLE 
° ^ ENGINEERING, INC. 

Services for the Welding Industry 

WTS-TB 

WTS-BASE 

Weld Test Stand 
Model No. WTS-ASSY 

The Weld Test Stand 
allows for quick, 
secure clamping 

and positioning of 
pipe or plate test 

assemblies. 

• All position plate fixtures will 
hold up to 1.5" thickness 
without backing, in any position 

• Pipe and plate fixtures also 
sold separately for use with 
bench vise or other stand 

• Pipe fixture wall thickness up 
to 10" sch 160 

• Shipped unassembled 
• Assembled weight 85 lbs. 

Sustaining 
Member 

West Hanover, MA 02339 
(781)878-1500 • (781)878-1374 

Fax(781)878-2547 
www.trieng.com 
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Increase your productivity with All-Fab Corp. 
Welding Positioners & Tank Turning Rolls 

From left to right model 804, 1254 and 504 with optional chucks. 

Model PS-IF positioner $1095.00 
Model PS-2F positioner $2595.00 
Model PS-3F positioner $3995.00 
Model 252 positioner $2295.00 
Model 504 positioner $4195.00 
Model 804 positioner $4495.00 
Model 1254 positioner $5495.00 

Many other models available. Visit our website at 
www.allfabcorp.com 

Call, fax, or email for a free catalog. 

All-Fab Corp. 

1235 Lincoln Road, Allegan, MI 49010 
PH: 269-673-6572 • FAX: 269-673-1644 

Email: sales@allfabcorp.com • Web: www.allfabcorp.com 

Circle No. 3 on Reader Info-Card 

Steel Construction Seminars. Structural Welding Design and Spec
ification Seminar (encorporates AWS Dl . l and AISC Codes): 
Chicago, 111., Dec. 6. Structural Steel Inspection Seminar: Seattle, 
Wash., Nov. 30, Dec. 1; Chicago, 111., Dec. 7, 8; Las Vegas, Nev., 
Dec. 13, 14. Contact Steel Structures Technology Center, Inc., 
www.steelstructures.com. 

Boiler and Pressure Vessel Inspectors Training Courses and Sem
inars. Columbus, Ohio. Contact Richard McGuire, (614) 888-
8320, imcguire@nationalboard.org, www.nationalboard.org. 

CWI/CWE Course and Exam. This 10-day program prepares stu
dents for the AWS CWI/CWE exam. For schedule and entry re
quirements, contact Hobart Institute of Welding Technology (800) 
332-9448, www.welding.org. 

CWI Preparation. Courses on ultrasonic, eddy current, radiogra
phy, dye penetrant, magnetic particle, and visual at Levels 1-3. 
Meet SNT-TC-1A and NAS-410 requirements. On-site training 
available. T.E.S.T NDT, Inc., 193 Viking Ave., Brea, CA 92821; 
(714) 255-1500; ndtguru@aol.com; www.testndt.com. 

CWI Preparatory and Visual Weld Inspection Courses. Classes 
presented in Pascagoula, Miss., Houston, Tex., and Houma and 
Sulphur. La. Course lengths range from 40 to 80 hours. Contact 
Real Educational Services, Inc., (800) 489-2890; info@realeduca-
tional.com. 

EPRI NDE Training Seminars. EPRI offers NDE technical skills 
training in visual examination, ultrasonic examination. ASME Sec
tion XI, and UT operator training. Contact Sherryl Stogner, (704) 
547-6174. e-mail: sstogner@epri.com. 

Implementing the principles and 
concepts in this book could save 
you $10,000 to $25,000 annually 
per welder. Total 

Welding 
Management 

J.R. Barckhoff, P.E. 

Drawing on more than 50 years M a n a g e m e n t 
of welding experience, author Jack 
R. Barckhoff, P.E., gives you a solid 
step-by-step plan to mana 
welding operations for maxii 
productivity and cost efficiency. * " " Barc,"""T ' *"•*• 
Specific recommendations arH 

real-life production exampli 
illustrate how your welding 1 
can realize productivity gains of 20 
Total Welding Management explains 
principles, structure, and details you need to transform your 
welding operations from a cost center into a profit center. A 
must-read for supervisors, managers, and executives who 
seek to make their welding operations more efficient and 
more productive. 185 pages, 35 figure, 20 tables, hardbound. 

Order yours today: 800-295-5482 or global.ihs.com 
Order code: AWS 1WM, $49.50 

© American Welding Society 2005 WJS123 
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T h e B o s s is an electro-chemical device for removing scorch/ 
burn marks which occur during welding processes such as TIG, 
MIG and heliarc welding, spotwelding. projection welding and 
brazing. It works on a variety of materials including stainless steel, 
aluminum, bronze, copper, brass etc. T h e B o s s also cleans burn 
or oxidation marks from plasma and laser cutting. 

A d v a n t a g e s : 
• Eliminates the need for abrasive 

materials or caustic chemicals 

• Drastically reduces cleaning time 

• Cleans all types of welds 

E a s y a s 1-2-3: 

/. Simply apply the cleaning 
solution to the fiberglass 
covered wand. 

2. Gently rub the wand over 
the area to be cleaned. 

Simple, easy to use hand 

operation (portable) 

Reduces labor costs 

Safe. Fast, Efficient. 

5 Year Warranty 

.1 Wipe the excess solution 
from the metalwork with 
a damp cloth. 

Sheet Metal Accessories. Inc 
2640 X. Powerline Road. Pompano Beach, FL 33069 

tel. 954.T5.''992 fax. 954.9~5.7994 
Emai l : s a l e s @ s m a - i n c . n e t Webs i t e : w w w . s m a - i n c . n e t 
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Fabricators and Manufacturers Assn., and Tube and Pipe Assn. 
Courses. Contact (815) 399-8775; www.fmametalfab.org: 
info @fmametalfab. org. 

Hellier NDT Courses. For schedule of courses, contact Hellier. 
277 W. Main St., Ste. 2, Niantic, CT 06357, (860) 739-8950. FAX: 
(860) 739-6732. 

Machining and Grinding Courses. Contact TechSolve at 
www. TechSolve.org. 

Machine Safeguarding Seminars. Contact Rockford Systems. 
Inc., PO Box 5525, Rockford, IL 61125, (800) 922-7533: FAX: 
(815) 874-6144; www.rockfordsystems.com. 

NACE Int'l Training and Certification Courses. Contact Nat"l 
Assoc. of Corrosion Engineers, (281) 228-6223, FAX: (281) 228-
6329, www.nace.org. 

Plastics Welding School. Offers a two-day, hands-on course for 
certification to European DVS-approved plastics welding stan
dards for hot gas and extrusion techniques. Contact: Malcom Hot 
Air Systems, www.plasticweldingtools.com; info@malcom.com. 

Shielded Metal Arc Welding of 2-in. Pipe in the 6G Position — 
Uphill. Contact Hobart Institute of Welding Technology (800) 
332-9448, www.welding.org. 

Structural Welding: Design and Specification Seminars and AWS 
Dl . l , Structural Welding Code — Steel. Conducted by the Steel 
Structures Technology Center. Contact (248) 344-2910, www.steel-
structures.com. 

Save Time and Money with New 
I n d u s t r i a l S t r e n g t h 

Wonder Gel 
Stainless Steel Pickling Gel 

Easy to use and store, Wonder Gel Safely 
cleans the toughest slag, weld scale, black 
oxides and discoloration from stainless steel 
surfaces economically, without damaging sound 
metal surfaces. 
It restores the protective 
chromium oxide layer to 
resist New corrosion, 
and leaves a silvery 
finish. Call, fax or write 
to us to learn more. 

After 

Bradford p o Box 2 8 0 

Slpmctit Tualatin, OR 97062 
UeniSUI ( 8 7 7 ) 899-5315 
COIH. FAX: (877) 285-2080 

E-mail: derustit@albany.net 

Circle No. 25 on Reader Info-Card 

Full CNC 
Controls 
Direct 
Radius Input B A 2 0 
CAD Graphic B A 3 5 

Interface B A 5 0 
BEST Performance... 
BEST Value... BEST Choice! *)C A Q 0 7 f)QAV 
www.eaglebendingmachines.com LO lmi/01 " V v f r / 

Circle No. 43 on Reader Info-Card 

AWS would like to explore the potential of forming a 
new committee focused on representing the interests 
of the end-user population of members. 

A team is being formed to determine: 

• What the committee should be. 

• Who should participate? 

• How will it benefit the industry? 

• How will it serve the interests and goals of AWS? 

Join us in Chicago at FABTECH International and the 
AWS Welding Show. We will meet on Monday, November 14, 
at 11:00 a.m., in Room S404a, McCormick Place South, for 
a launch meeting and brainstorming session. 

Complimentary refreshments will be served. 

For more information and to confirm your 
attendance, contact Susan Hopkins at 
AWS by e-mail: susan@aws.org 
or by phone: 800-443-9353, Ext. 295. 
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Tool and Die Welding Courses. Contact Hobart Institute of Weld
ing Technology, 400 Trade Square East. Troy, OH 45373; (800) 
332-9448; www.welding.org. 

Unitek Miyachi Corp. Training Services. Offers personalized 
training services on resistance and laser beam welding and laser 
marking. Contact (626) 303-5676; www.unitekmiyachi. com; 
infofiunitekmiyachi.com. 

Victor Training Seminars. Programs for gas apparatus and serv
ice repair technicians, end users, and sales personnel. Visit 
www.x ictorequip. com. 

Welding Introduction for Robot Operators and Programmers. 
This one-week course is offered at the Troy, Ohio, facility; or pre
sented at a corporate location tailored to specific needs. Contact 
Hobart Institute of Welding Technology, (800) 332-9448, ext. 
5603; www.welding.org. 

Welding Skills Training Courses. Courses include weldability of 
ferrous and nonferrous metals, arc welding inspection and qual
ity control, preparation for recertification of CWIs. and others. 
Contact: Hobart Institute of Welding Technology. 400 Trade 
Square East, Troy, OH 45373, (800) 332-9448; www.welding.org. 

AWS 2005-2006 
Certification Seminars and Exam Schedule 
The CWI, SCWI, CWE, 9-Year Recertification exam, and Certified 
Welding Engineer (CWEng) exams will be offe. ed at any location 
that lists an exam date. A prep course for CWEng is not available. 

The Dl . l , API-1104, Welding Inspection Technology, and Vi
sual Inspection Workshops will be offered at any location that in
dicates a seminar date. 

Radiographic Interpreter (RI) will be offered at select loca
tions. Visit www.aws.org/wlslcertification/RI for details. 

Certified Welding Supervisor (CWS) will be offered at select 
sites, visit www.aws.org/wlslcertificationlCWS for information. 

Call (800/305) 443-9353, ext. 449, for Seminar information. 
Call ext. 273 for information regarding Certification. 

Columbus, Ohio: NBBPVI seminars are handled by National 
Board of Boiler & Pressure Vessel Inspectors, (614) 888-8320. 

The Application Submission Deadline is six (6) weeks prior 
to the scheduled exam or course date. 

Schedules are subject to change. 

City Seminar Date Exam Date 

Albuquerque, N.Mex. July 30-Aug. 4, 2006 
Anchorage. Alaska 
Anchorage, Alaska 
Anchorage, Alaska 

Atlanta. Ga. 
Atlanta. Ga. 
Baton Rouge, La. 
Baton Rouge, La. 
Bakersfield, Calif. 
Baltimore. Md. 
Beaumont. Tex. 
Beaumont. Tex. 

Exam Onlv 
March 19-24. 2006 
March 20-24. 2006 
Radiographic Interpret 
May 21-26. 2006 
Oct. 22-27, 2006 
Jan. 22-27. 2006 
July 16-21.2006 
April 30-May 5. 2006 
Oct. 29-Nov. 3, 2006 
Nov. 6-11.2005 
June 4-9. 2006 

Aug. 5 
Sept. 23. 2006 
March 25 
March 25 

ation 
May 27 
Oct. 28 
Jan. 28 
July 22 
Mav 6 
Nov. 4 
Nov. 12 
June 10 

- continued on page 154 
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Pipefitter and Welder — 
I WORLD'S LARGEST SELECTION 

'jJ of Cutting and Aligning Tools 
TULSA, OK USA Available for Specific Applications. 

20 

15 

23 

16 

Different 
Pipe Cutting 
& Beveling 
Machines 

Different 
Clamping 
& Aligning 
Systems 

Different 
Pipefitter's 
Tools 

Different 
Welding Electrode 
& Flux Ovens 

n 
SATISFACTION 
GUARANTEED 

Contact Us Today to Solve All 
Your Fitting and Alignment Needsl 

SATISFACTION 
GUARANTEED 

4344 S. Maybelle Avenue • Tulsa, OK USA 74107 
P.O. Box 472110* Tulsa, OK USA 74147 

Phone: 918 447-1288 • Fax: 918 447-0188 
Toll Free: 1 800 725-7311 

s a l e s @ m a t h e y . c o m • w w w . m a t h e y . c o m 
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wwwJndustrialtool.com 
Your #t Source for Dynabrade Air Tools 
Power Tools and Abrasives • P0 Box 1301 • 790 Walck Road 

N. Tonawanda, NY 14120 • FAX: 716-695-4915 

Call: 1-888-782-8665 
Circle No. 88 on Reader Info-Card 
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Leaping Ahead with Unmatched Technolog 

MOST POWERFUL 
BOO Amp, 8 Servos, Ethernet; 

JTfAGJC® 
m\zM BVTi =1 -l^fv<i 41 • 
2 5 0 Amp, Ideal for Aluminum 

3 0 0 Amp, 4 Servos, 7 5 lbs 

T COMPACT 
1 6 0 Amp, 2 Servos, 3Q lbs 

ost advanced automated welding systems 
r Orbital Hot Wire! Narrow Groove, Boiler, Pipe & Tube 

POWERED BY //^l_ZZZ^Li_ZM^© for unmatched arc quality! 
eader Info-Card OTH 4051 

www.liburdi.com 
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Qualification of Pipe Welders 
Pipe welding is a specialized occupation different from plate 

welding. Welders must pass special tests to qualify for welding 
pipe in production or an installation job. Performance tests have 
been established by the American Petroleum Institute (API) and 
the American Society of Mechanical Engineers (ASME). 

API pipe welders must make butt-welds to specification on API 
pipe of the same material they are to weld on the job. Four longitu
dinal specimens are cut from equally spaced locations around the 
pipe to include the weld at the midpoint of each. The specimens 
may be machine cut or oxygen cut. The welder shall use the same 
welding technique and proceed with the same speed to be used if 
he or she passes the test and is permitted to do production welding. 
Welder qualification is to be conducted in the presence of a repre
sentative acceptable to the company. 

For a qualification test weld to meet visual examination require
ments, the weld must be free from cracks, inadequate penetration, 
and melt-through, and must present a neat, workmanlike appear
ance. The depth of undercutting adjacent to the final bead on the 
outside of the pipe can't be more than Va in. or 12.5% of the pipe 
wall thickness, whichever is smaller. No more than 2 in. of under
cutting in any continuous 12-in. length of weld is allowed. 

The following figures show welding test positions and their des
ignations for groove welds (Fig. 1) and fillet welds (Fig. 2) in pipe. 

P'PE HORIZONTAL AND ROTATED 
WELD FLAT DEPOSIT FILLER METAL 
AT OR NEAR THE TOP 

(A) FLAT WELDING TEST POSITION—IG 

PIPS OP T\JBE VERTICAL AND 
NOT ROTATED DURING WELDING. 
WELD HORIZONTAL 

IB) HORIZONTAL WELDING TEST POSITION—2G 

(C) MULTIPLE WELDING TEST POSmON—5G 

PIPE OP TUBE INCLINATION 
FIXED AND NOT ROTATED 
DURING WELDING 

(0) MULTIPLE WELDING TEST POSITION—6G 

PIFE HO-ATED 

(A) FLAT WELDING TEST POSITION—1F 

(B) HORIZONTAL WELDING TSST POSITION—2F 

PIPE ROTATED t 
iC) HOPlZOhTTAL WELDINQ TE3T POSITION—2m 

(D) OVERHEAD WELDING TEST POSITION—4F 

(E) MULTIPLE WELDING TEST POSITION—5F 

% 

(F) MULTIPLE WELDING TEST POSITION—6F 

Fig. 1— Welding test positions and their designations for groove welds Fig. 2 — Welding test positions and their designations for fillet welds 
in pipe. in pipe. 

Excerpted from AWS A3.0:2001, Standard Welding Terms and Definitions,Jefferson's Welding Encyclopedia, 18th edition, and API 1104, 
19th edition, September 1999. 
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BY HOWARD M. WOODWARD 

AWS Teaches Robot Team to Weld 

Shown August 19 during the AWS Welding 550 course are (back, from left) instructors Chris Pollock, Vicki Pollock, and U.S. Army 
SSG Darrin Mack; (front, from left) Edgard Medina, Pompilio Coto, Suzy Lopez, Andrew Rosales, and Haniel Pulido, Jr. 

Ateam of four Miami Dade Col
lege (MDC) engineering stu
dents seized the opportunity to 

experience welding at AWS headquar
ters to learn the skills they will need to 
construct a marine robot to be entered 
in a competition scheduled for next June 
at the NASA Johnson Space Center, 
Houston, Tex. 

Rich DePue, managing director, 
AWS education services, arranged the 
three-day "Welding 550" course, pre
sented by DePue and welding pros 
Chris Pollock, director, education prod
uct development, his wife, Vicki, and 
U.S. Army welding instructor SSG Dar
rin Mack, on assignment to AWS as a 
technical intern from Aberdeen Prov
ing Ground, Md. 

Haniel Pulido, Jr., a MDC instruc
tional technologist and coordinator for 
the team's project, said, "These students 
determined that they needed to learn 
welding to participate in the 5th Annual 
National Remotely Operated Vehicle 
Competition organized by the Marine 
Advanced Technology Education Cen
ter." The team's goal is to make a re
motely operated vehicle (ROV) — an 
hermetically sealed robot that will ma

neuver at the bottom of the Space Cen
ter's 6.2-million-gal, 40-ft-deep pool. 
Pivotal to the success of the project is 
to manufacture a watertight housing 
from either aluminum or stainless steel 
that will protect the delicate electronics 
and robotic mechanisms sealed within. 

The students were motivated to learn 
welding. They took the class during their 
summer vacation and will receive no ac
ademic credits. Each admitted some 
anxiety about tackling a workshop-type 
course at first, but each was pleasantly 
surprised with his/her accomplishments 
and enjoyed the welding experiences. 

"Taking this course was an amazing 
experience for me," said Pompilio Coto, 
a mechanical engineering major. "This 
hands-on work was new for all of us, but 
now we're eager to weld our robot." 

Suzy Lopez, an electrical engineer
ing major, said she loved the work and 
learned so much. "I'd like to keep doing 
welding as a hobby." 

Andrew Rosales, a mechanical engi
neering student, has his sights on earn
ing a PhD followed by a position in the 
automotive industry. He, too, enjoyed 
the success he had learning welding, and 
wished the course had been longer. 

Rich DePue (right), AWS managing 
director of education services, shows 
Pompilio Coto the fine points of welding. 

Edgard Medina, majoring in com
puter engineering, found welding to be 
"really interesting." He was impressed 
by the realization that "practically 
everything" entails welding at some 
stage. He aspires to continue his educa
tion at the University of Texas and work 
for IBM some day. 

The AWS instructors were pleased 
to work with such receptive and appre
ciative students and to provide for them 
an educational experience they could 
not receive at their college.* 
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Tech Topics 
Technical Inquiry 

AWS Reference: INQ-29 

INQUIRY: 
With reference to ASME Section II 

Part C, SFA-5.29 (1998 edition), for de
positing a weld to obtain undiluted weld 
metal to carry out chemical analysis, can 
we use standard carbon steel (ASTM 
A36 or A285) for the base plate? The 
pads buildup will be done to the re
quired minimum height of 13 mm so as 
to ensure the section for analysis is from 
an undiluted, pure weld. In the SFA 
5.29, Para. 9.4, ASTM A36 and A285, it 
is clearly mentioned that it can be used 
for welding groove weld provided the 
groove faces and contact face of the 
backing are buttered using the same 
electrode to be tested. But for the weld 
pad it is not clearly mentioned. For the 
weld pad, if we were to use any one of 
the two base metals and apply butter
ing similarly as those of the groove weld, 
logically there should be no discrepancy 
as long as we have height greater than 
13 mm. 

AWS REPLY: 
Yes, AWS A5.29T998 does allow for 

the use of ASTM A36 and A285 for the 
weld pad. Note (a) of Table 6, Base-
Metal Requirements, provides for the 
substitution of A36 and A285 providing 
the surface is buttered using an elec
trode of the same composition as the 
classification being tested. The butter
ing layer shall be approximately 1/8 in. 
(3.2 mm) as shown in Fig. 2 for the 
groove weld. Note (a) also specifies 
when buttering is not required when 
using A36 of A285 (for testing certain 
electrode types with 70 ksi tensile 
strength or lower and for the fillet weld 
test). Buttering is prohibited only for 
the K9 weld metal designation as indi
cated in Note (c) of Table 6. 

This issue has been further clarified 
in the latest edition of the AWS A5.29 
document (AWS A5.29/A5.29M:2005). 
In this revision of the document, the 
base metal for test assemblies is found 
in Table 4. Note (c) of that table states, 
"ASTM A36 or A285 base metals may 
be used for the weld pad shown in Fig. 
2; however, the minimum weld metal 
height shall be increased to 5/8 in. (16 
mm). The sample to be tested in Sec
tion 10 shall be taken from weld metal 
that is at least 1/2 in. (12 mm) above the 
original base plate surface." 

Technical 
Committee 
Meetings 

AWS technical committee meet
ings are open to the public. If you 
want to attend a meeting, contact 

the committee secretary as listed below 
at (800/305) 443-9353. All meetings are 
for standards preparation and general 
committee business. 

Nov. 1. C7C Subcommittee on Laser 
Beam Welding and Cutting. Miami, Fla. 
Contact A. Alonso, ext. 299. 

Nov. 13. C7B Subcommittee on Elec
tron Beam Welding and Cutting. 
Chicago, 111. Contact A. Alonso, ext. 
299. 

Nov. 14. Dl 1 Committee on Welding 
Iron Castings. Chicago, 111. Staff Con
tact: B. McGrath, ext. 311. 

Nov. 14. D14C Subcommittee on 
Earthmoving and Construction Equip
ment. Chicago, 111. Contact P. Howe, ext. 
309. 

Nov. 14. D14H. Subcommittee on the 
Surfacing of Industrial Rolls and Equip
ment. Chicago, 111. Contact P. Howe, ext. 
309. 

Nov. 14. D18 Committee on Welding 
and Sanitary Applications. Chicago, 111. 
Contact A. Alonso, ext. 299. 

Nov. 14. D18A Subcommittee on 
Qualification. Chicago, 111. Contact A. 
Alonso, ext. 299. 

Nov. 14. D18B Subcommittee on In
spection. Chicago, 111. Contact A. 
Alonso, ext. 299. 

Nov. 14. D18C Subcommittee on 
Pipe and Tube Welding in Sanitary Ap
plications. Chicago, 111. Contact A. 
Alonso, ext. 299. 

Nov. 15. Bl Committee on Methods 
of Inspection. Chicago, III. Contact B. 
McGrath, ext. 311 

Nov. 15. Cl Committee on Resis
tance Welding. Chicago, 111. Contact A. 
Alonso, ext. 299. 

Nov. 15. D14B Subcommittee on 
General Design and Practices. Chicago, 
111. Contact P. Howe, ext. 309. 

Nov. 15. D14G Subcommittee on 
Welding of Rotating Equipment. 
Chicago, 111. Contact P. Howe, ext. 309. 

Nov. 16. D14 Committee on Machin
ery and Equipment. Chicago, 111. Con
tact P. Howe, ext. 309. 

Nov. 16. D14E Subcommittee on 
Welding of Presses. Chicago, 111. Con
tact P. Howe, ext. 309. 

Dec. 7, 8. Safety and Health Com
mittee. Miami. Fla. Contact: S. Hedrick. 
ext. 305. 

Standards for Public Review 
AWS was approved as an accredited 

standards-preparing organization by the 
American National Standards Institute 
(ANSI) in 1979. AWS rules, as approved 
by ANSI, require that all standards be 
open to public review for comment dur
ing the approval process. For a draft 
copy, contact Rosalinda O'Neill, ext. 
451, roneill@aws.org. 

B2.4:200X, Specification for Welding 
Procedure and Performance Qualifica
tion for Thermoplastics. New standard 
— $38. ANSI public review expires 
11/14/05. 

B5.16:200X, Specification for the 
Qualification of Welding Engineers. Re
vised standard — $25. ANSI public re
view expires 11/14/05. 

ISO Standards for Public Review 
Copies of the following draft inter

national standards are available for re
view from your national standards body, 
which in the United States is ANSI, 25 
W 43rd St., 4th Floor, New York, NY 
10036; telephone (212) 642-4900. Any 
comments regarding ISO documents 
should be sent to your national stan
dards body. If you wish to participate in 
the development of these welding stan
dards, contact Andrew Davis, ext. 466. 

ISO/DTR 25901, Welding — Repre
sentation and Terms. 

Standards Approved by ANSI 
D18.3/D18.3M:2005, Specification 

for Welding of Tanks, Vessels, and Other 
Equipment in Sanitaiy (Hygienic) Appli
cations. New standard. Approval date: 
8/25/05. 

D14.3/D14.3M:2005, Specification 
for Welding Earthmoving, Construction 
and Agricultural Equipment. Revised 
standard. Approval date: 8/25/05. 

Four New Specs Released 
The American Welding Society re

cently released five industry standards. 
All AWS technical documents and 
books may be purchased from Global 
Engineering Documents, (800) 854-
7179; or online at www.global.ihs.com. 

AWS A5.11/A5.11M:2005, Specifica
tion for Nickel and Nickel-Alloy Welding 
Electrodes for Shielded Metal Arc Weld
ing. This specification prescribes the 
composition, dimensions, soundness, 
and properties of weld metal from more 
than 30 classifications of nickel and 
nickel-alloy covered electrodes. Major 
topics include general requirements, 
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testing, manufacturing, identification, 
and packaging. A guide to using the 
specification is included in an annex. 
This specification makes use of both 
U.S. Customary Units and the Interna
tional System of Units (SI). 

AWS A5.18/A5.18M:2005, Specifica
tion for Carbon Steel Electrodes and Rods 
for Gas Shielded Arc Welding. This spec
ification prescribes the requirements for 
classification of solid carbon steel elec
trodes and rods, composite stranded car
bon steel electrodes, and composite 
metal cored carbon steel electrodes for 
gas shielded arc welding. Classification 
is based on chemical composition ofthe 
electrode for solid electrodes and rods, 
chemical composition of weld metal for 
composite stranded and composite 
metal cored electrodes and the as-
welded mechanical properties of the 
weld metal for each. Requirements are 
included for manufacture, sizes, lengths, 
and packaging. An appended guide gives 
information concerning the classifica
tion system employed and the intended 

use ofthe electrodes and rods. This spec
ification makes use of both U.S. Cus
tomary Units and the International Sys
tem of Units (SI). 

AWS A5.29 \5.:'AI:2005, Specifica
tion for Low-Alloy Steel Electrodes for 
Flux Cored Arc lidding. This specifica
tion prescribes the requirements for 
classification of low-alloy steel elec
trodes for flux cored arc welding. The 
requirements include chemical compo
sition and mechanical properties of the 
weld metal and certain usability charac
teristics. Optional, supplemental desig
nators are also included for improved 
toughness and diffusible hydrogen. Ad
ditional requirements are included for 
standard sizes, marking, manufacturing, 
and packaging. A guide is appended to 
the specification as a source of informa
tion concerning the classification system 
employed and the intended use of low-
alloy steel flux cored electrodes. 

AWS C3.8M/C3.8:2005, Specification 
for the Ultrasonic Examination of Brazed 

Joints. This specification presents mini
mum fabrication, equipment, and 
process procedure requirements for the 
ultrasonic examination of brazed joints. 
Its purpose is to standardize brazed-
joint ultrasonic examination require
ments for all applications in which 
brazed joints of assured quality are re
quired. It provides minimum require
ments for equipment, procedures, and 
the documentation of such tests. 

AWS D14.4/D14.4M:2005, Specifica
tion for Welded Joints in Machineiy and 
Equipment. This specification estab
lishes common acceptance criteria for 
classifying and applying carbon and low-
alloy steel welded joints used in the man
ufacture of machines and equipment. It 
also covers weld joint design, workman
ship, quality control requirements and 
procedures, welding operator and weld
ing procedure qualification, weld joint 
inspection (visual, radiographic, ultra
sonic, magnetic particle, liquid pene
trant), repair of weld defects, and heat 
treatment. • 

Calling All Experts 

Iron Castings 
The D l l Committee seeks volun

teers to help revise Dll.2-89, Guide for 
Welding Iron Castings. Experts in the 
welding of iron castings as well as users 
of iron castings are urged to participate 
in this important work. Contact John 
Gayler, (800) 443-9353, ext. 472, 
gayler@a ws. org. 

Ship and Boatbuilding 
The D3A Committee seeks volun

teers to help revise D3.7, Guide for 
Aluminum Hull Welding, and D3.5, 
Guide for Steel Hull Welding. Topics 
include design, cutting, qualification, 
construction practices, inspection, and 
welding processes and equipment. For 
information, contact Brian McGrath, 
bmcgrath@aws.org, telephone (800) 
443-9353, ext. 311. 

Inspection 
The Bl Committee on Methods of 

Inspection seeks volunteers to help 
revise AWS Bl.10:1999, Guide for the 
Nondestructive Examination of Welds, 
and AWS B 1.11:2000, Guide for the 
Visual Examination of Welds. Meetings 
will be held using the Internet, telecon
ferences, and e-mail. A face-to-face 
meeting may be held during the next 
AWS Welding Show, Nov. 13-16, 2005, 
in Chicago. Contact Brian McGrath, 
(800) 443-9353, ext. 311, bmegrath 
@aws.org. • 

Life Members Offered Free Registration 
for Professional Program 

AWS Life Members are urged to 
take advantage of their compli
mentary free admission to the 

upcoming FABTECH International and 
AWS Welding Show (Nov. 13-16) plus 
free registration to the entire Profes
sional Program (a $325 value), sched
uled for Nov. 14-16 in Chicago, 111. 

The free registration to the Profes
sional Program entitles AWS Life Mem
bers to attend any of the seminars or ses
sions occurring during the three-day 

period. Registration forms are avail
able in issues of the Welding Journal, as 
well as in the Advance Program that was 
mailed to members previously. 

To obtain your free registration, 
mark "AWS Life Member: FREE Reg
istration" at the top of your Registra
tion Form. Then fax both sides of the 
form to (305) 443-7559, Attn: Ruben 
Lara, accounting director, or mail the 
form to Ruben Lara, AWS, 550 NW 
LeJeune Rd., Miami, FL 33126.* 

December 1 Deadline for 2006 
Prof. Masubuchi Award Nominations 

Nominations are sought for the 
2006 Prof. Koichi Masubuchi 
Award, sponsored by the Dept. 

of Ocean Engineering at Massachusetts 
Institute of Technology. It is presented 
each year to one person who has made 
significant contributions to the advance
ment of the science and technology of 
materials joining through research and 
development. The candidate must be 40 
years old or younger, and may live any
where in the world. The candidate need 
not be an American Welding Society 
member. The nomination package 
should be prepared by someone famil
iar with the research background of the 

candidate. It should include a resume 
and three to five letters of recommen
dation from researchers familiar with 
the candidate. The resume should in
clude a summary statement of the can
didate's research interests and accom
plishments, educational background, 
professional experience, publications, 
honors, and awards. The award was es
tablished to recognize Prof. Masubuchi 
for his contributions to the advancement 
ofthe science and technology of welding, 
especially marine and outer space struc
tures. December 1, 2005, is the dead
line. Submit your nomination to Prof. 
John DuPont atjndl@lehigh.edu.* 
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Member-Get-A-Member Campaign 

Listed are the members participat
ing in the 2005-2006 Membership 
Campaign as of July 18. For cam

paign rules and a prize list, see page 131 
of this Welding Journal. Call the Mem
bership Dept. (800/305) 443-9353, ext. 
480, for information. 

J. Compton, San Fernando Valley5 

E. Ezell, Mobile3 

J. Merzthal, Peru2 

B. Mikeska, Houston1 

R. Peaslee, Detroit1 

W. Shreve, Fox Valley1 

G. Taylor, Pascagoula2 

M. Karagoulis, Detroit1 

S. McGill, NE Tennessee1 

T Weaver, Johnstown/Altoona1 

G. Woomer, Johnstown/Altoona1 

R. Wray, Nebraska1 

Superscript denotes the number of times 
the Member has achieved Winner's Cir
cle status. Status will be awarded at the 
close of each membership campaign year. 

President's Guild 
A WS Members sponsoring 20 or more 
new Individual Members between June 1, 
2005, and May 31, 2006. 

President's Roundtable 
A WS Members sponsoring 11-19 new In
dividual Members between June 1, 2005. 
and May 31, 2006. 

C. Daily, Puget Sound — 11 

President's Club 
A WS Members sponsoring 6-10 new In
dividual Members between June 1. 2005, 
and May 31, 2006. 

G. Gardner, Ozark — 9 
D. Norum, North Texas — 8 

J. Christianson, Saginaw Valley — 7 

President's Honor Roll 
A WS Members sponsoring 1-5 new In

dividual Members between June 1, 2005, 
and May 31, 2006. Only those sponsor
ing 2 or more are listed. 

D. Wilson, Inland Empire — 4 
A. Mattox, Lexington — 3 

J. Mendoza, San Antonio — 3 
J. Smutny, Spokane — 3 

G. Taylor, Pascagoula — 3 
M. Tsai, Taiwan Int'l — 3 

T Alston, Sierra Nevada — 2 
J. Vansambeek, Lakeshore — 2 

H. Wilden, Reading — 2 

Student Sponsors 
A WS Members sponsoring 3 or more new 
A WS Student Members between June 1, 
2005, and May 31, 2006. 

R. Durham, Cincinnati — 39 
C. Daily, Puget Sound — 18 
C. Hobson, Olympic — 16 

R. Munns, Utah— 15 
C. Overfelt, SW Virginia — 15 

G. Euliano, Northwestern Pa. — 12 
D. Griep, New Jersey — 11 
A. Mattox, Lexington — 11 

H. Browne, New Jersey — 10 
J. Smith, Jr., Mobile — 7 

R. Hutchison, Long Beach/Orange 
County — 4 

J. McCarty, St. Louis — 4 
W. Galvery, Jr., Long Beach/Orange 

County — 3 
D. Kowalski, Pittsburgh — 3 

T. Moffit, Tulsa — 3 
T Moore, New Orleans — 3 • 

District 13 Awardees 
District Meritorious Award 

Bernard Piotrowski — Illinois Valley 
Eric Ockerhausen — Peoria 

Section Meritorious Award 
Costica Cliff Iftimie — Chicago 

Section Educator Award 
Robert Branan — Peoria 
Craig Johnson — Peoria 

Tim Kimrey — Illinois Valley 
Kevin Lynch — Illinois Valley 

Sustaining Company Member Features 

Join an elite group of more than 425 
leading companies in the materials 
joining industry. Sustaining Com

pany Membership is AWS's most pres
tigious level of membership, and is per
fect for companies looking for the best 
value of all AWS Memberships. 

Upon becoming a Sustaining Com
pany member, you'll receive your choice 
of one of three exclusive money-saving 
benefits: 

1) AWS Standards Library, repre

senting a $7500 value, 
2) Discount promotional package — 

save 5% on Welding Journal advertising, 
3) Receive 10 additional AWS Mem

berships — a $920 value. 
AWS Sustaining Company Member

ships are loaded with a number of other 
valuable benefits, call for the details. 

To obtain member application forms 
or more information, contact AWS 
Membership Dept., (800/305) 443-9353, 
ext. 259; or e-mail: marthac@aws.org. 

Use eBay® Program to Support AWS Foundation 

The AWS Foundation and the 
eBay® Giving Works program, 
MissionFish, have joined forces 

to allow eBay® vendors to donate all or 
part of their sales to the AWS Founda
tion. Since November 2003, the eBay® 
Giving Works program has raised more 
than $2 million for participating non
profit organizations. 

"This is a fun and easy method to 
help the AWS Foundation support weld
ing education and scholarships," says 

Wendy Sue Reeve, AWS Foundation di
rector. "Being a part of eBay and Mis
sionFish introduces AWS to individuals 
who may not know about our Society or 
the services we offer. It's a win-win sit
uation for everyone." 

In addition to receiving seller dona
tions, the AWS Foundation can use the 
Giving Works program to promote spe
cial AWS Foundation events, such as its 
upcoming 5th Annual Silent Auction, 
which will help to send deserving stu

dents to college while offering bidders 
an impressive selection of art, tools, 
trips, and welding-related equipment. 

Visit givingworks.ebay.com to be
come an eBay® seller participating in 
the Giving Works program. If you are 
an eBay® shopper, patronize the ven
dors displaying the distinctive Giving 
Works icon — a blue and yellow ribbon. 

Visit www.aws.oig/foundation, or call 
800-443-9353, ext. 293. • 
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Member-Get-A-Member Campaign 
RECRUIT NEW MEMRERS... WIN GREAT PRIZES 

A simple way to give back to your profession, strengthen AWS and win great prizes is by participating in the 
2005-2006 Member-Get-A-Member Campaign. By recruiting new members to AWS, you're adding to the ^ 
resources necessary to expand your benefits as an AWS Member. Plus, you become part of an exclusive 
group of AWS Members who get involved. Year round, you'll have the opportunity to recruit new members 
and be eligible to win special contests and prizes. Referrals are our most successful member recruitment tool 
Our Members know first-hand how useful AWS Membership is. Who better than you to encourage someone 
to join AWS? 

AWS MEMBER BENEFITS CHECKLIST: 
• Annual subscription to the Welding Journal. • 

• A 25% discount on hundreds of first-rate AWS 

technical publications and 140+ industry codes. 

• Deep discounts on 120+ technical training 

events every year. • 

• Access to widely recognized AWS Certification 

programs. • 

• New Members can save nearly 90% off an AWS 

publication. Choose from four of our most • 

popular titles (see reverse). 

• AWS Membership Certificate and Card. • 

Networking opportunities through local Section 

meetings, the AWS Welding Show and an on

line bulletin board on the AWS website at 

<www.aws.org>. 

Members'-only discounts on auto insurance, 

car rentals, credit cards and more. 

Connection to career opportunities through 

AWS JobFind - at www.awsjobfind.com 

The American Welder section of the WJ geared 

toward front-line welders. 

And much more! 

GET INVOLVED TODAY, AND WIN! 
PRIZE CATEGORIES 
President's Honor Roll: 
Recruit 1-5 new Individual Members 
and receive a welding ball cap. 

President's Club: 
Recruit 6-10 new Individual Members 
and receive an American Welder™ polo shirt. 

President's Roundtable: 
Recruit 11-19 new Individual Members 
and receive an American Welder™ polo shirt. American 
Welder™ T-shirt and a welding ball cap. 

President's Guild: 
Recruit 20 or more new Individual Members and receive an 
American Welder™ watch, a one-year free AWS 
Membership, the "Shelton Ritter Member Proposer Award" 
Certificate and membership in the Winners Circle. 

Winner's Circle: 
All members who recruit 20 or more new Individual 
Members will receive annual recognition in the Welding 

Journal and will he honored at the AWS Welding Show. 

SPECIAL PRIZES 
Participants will also be eligible to win prizes in 
specialized categories. Prizes will be awarded al the 
close ofthe campaign (June 2006). 

Sponsor of the Year: 
The individual who sponsors Ihe greatest number of new 
Individual Members during the campaign will receive a 
plaque, a trip to the 2006 FABTECH International and The AWS 
Welding Show, and recognition at the AWS Awards Luncheon at 
the Show. 

Student Sponsor Prize: 
AWS Members who sponsor two or more Student Members 
will receive a welding ball cap. 

The AWS Member who sponsors the mosl Student Members 
will receive a free, one-year AWS Membership and an 
American Welder™ polo shirt. 

International Sponsor Prize: 
Any member residing outside the United Stales. 
Canada and Mexico who sponsors the most new 
Individual Members will receive a complimentary 
AWS Membership renewal. 

*Tbe 2005-2006 MGM Campaign mm from June 1.2005 to May 31.2006. Pri:es are aunrdeil nt tlx close of tlie campaign 

LUCK OF THE DRAW 
For every new member you sponsor, your name is 
entered into a quarterly drawing. The more new 
members you sponsor, the greater your chances of 
winning. Prizes will be awarded in November 2005. 
as well as in February and June 2006. 
Prizes Include: 
• .American Welder™ T-shirt 
• one-page, black/white ad in the WeltHngJoitnial 
• Complimentary AWS Membership renewal 
• .American Welder™ polo shirt 
• American Welder™ baseball cap 

SUPER SECTION CHALLENGE 
The AWS Section in each District that achieves the highest net 
percentage increase in new Individual Members before fhe 
June 2006 deadline will receive special recognition in the 
Welding Jtmrnal 

The AWS Sections with Ihe highest numerical increase and 
greatest net percentage increase in new Individual Members 
will each receive the Neitzel Membership Award. 

American Welding Society 
y 550 N.W. LeJeune Rd. • Miami. FL 33126 

Visit our website hnp://www.aws.org 



SPECIAL OFFER FOR NEW AWS INDIVIDUAL MEMBERS - TWO YEARS FOR $135 (a $25 savings] 
ir PLUS... Get a popular welding publication for only $25 ($192 value) 

AWS MEMBERSHIP APPLICATION 
4 Easy Wavs to Join or Renew: 

' Mail this form, along with your payment, to AWS 

S Call the Membership Department at (800) 443-9353, ext. 480 

Fax this completed form to (305) 443-5647 

Q Join or renew on our website <www.aws.org/membership> 

D Mr. 3 Ms. J Mrs. J Dr. Please print • Duplicate this page as needed 

Last Name 

First Name_ 

Title _Birthdate 

Were you ever an AWS Member? J YES J NO If "YES," give year and Member # 

Primary Phone ( ) Secondary Phone ( ) 

FAX( ) E-Mail 

Did you learn of the Society through an AWS Member? 1 Yes 3 No 

If "yes," Member's name: Member's # (if known): 

ADDRESS 
Company (if applicable) 

Address 

NOTE: This address will be used for all Society mail. 

Address Con't. 

City 

PROFILE DATA 

_State/Province_ _Zip/Postal Code. .Country 

NOTE: This data will be used to develop programs and services to 
serve you better. 

0 Who pays your dues?: J Company j Self-paid @ Sex: J Male J Female 

® Education level: J High school diploma J Associate's J Bachelors J Master's J Doctoral 

PAYMENT INFORMATION (Required) 

ONE-YEAR AWS INDIVIDUAL MEMBERSHIP ^ $ 8 0 
TWO-YEAR AWS INDIVIDUAL MEMBERSHIPt £fe<^ $135 
New Member? Yes No 

If yes. add one-time initiation fee of $12 S 

Add $ 2 5 for book se lect ion ( $ 1 9 2 value) , and save up to 8 7 % t t t 

(Note: applies to new Individual Members only - Book selections on upper-right corner) 

TOTAL PAYMENT $ 

.(Optional) 

AWS STUDENT MEMBERSHIP m 
J Domestic (Canada & Mexico incl.) M5 

~J International $50 

TOTAL PAYMENT $ 

NOTE: Dues include $18.70 for Welding Journal 

subscription and $4.00 for the AWS Foundation. 

S4.00 of membership dues goes to support the AWS 

Foundation 

Payment can be made (in U.S. dollars) by check or money order (international or foreign), 

payable to the American Welding Society, or by charge card. 

• Check • Money Order Zl Bill Me 

_ l American Express _ l Diners Club —I Carte Blanche _ l MasterCard Zl Visa 

I I I 

Discover Other 

Your Account Number 

Signature of Applicant: 

Office Use Only 

Source Code WJ 

Expiration Date (mm/yy) 

_ Application Date: 

Check #_ Account # 

Date Amount 

American Welding Society 
P.O. Box 440367 
Miami, FL 33144-0367 
Telephone (800) 443-9353 
FAX (305) 443-5647 
Visit our website: www.aws.org 

Member Services Revised 4/10/05 

iTwo-u-ar Individual Membership Special Offer applies only to new A*S Individual Members. 

t-iDiscount Publication Offer applies only 10 ne* .WS Individual Members. Seleci one of Ihe four 

listed publications for an additional S2\ Multi-Year Discount: Fiw year is (80, each additional year is 

$'5. No limit on vears inoi available lo Studem Mantes). trfSiudent Member Any individual fno 

attends a recognized college, university, technical, vocational school or high school is eligible. Domestic 

Members are those students residing in North America (ind. ijnada & Mono). This membership 

includes the Welding Journal magazine Student Memberships do nol include a discounted publication. 

Airmail Postage Option: International Members may receive their magazines via .Airmail by adding B9 

BOOK/CD-ROM SELECTION 
(Pay Only $25... up to a $192 value) 
NOTE: Only Wew Individual Members are eligible for this 
selection. Be sure to add $25 to your total payment. 
ONLY ONE SELECTION PLEASE. 

• C * ™ j 5 Jefferson's Welding 

Encyclopedia (CD-ROM only) 

J Design and Planning Manual for 

Cost-Effective Welding 

J Welding Metallurgy 

J Welding Handbook (9th Ed., Vol. 2) 

• New Member _i Renewal 
A free local Sect ion Membersh ip is 
included w i th all AWS Memberships 

S e c t i o n Af f i l ia t ion P r e f e r e n c e (if k n o w n ) : 

Type of Bus iness (Check ONE only) 

A J Contract construction 
B _J Chemicals & allied products 
C J Petroleum & coal industries 
D J Primary metal industries 
E J Fabricated metal products 
F _ l Machinery except elect, (incl, gas welding) 
G J Electrical equip., supplies, electrodes 
H _J Transportation equip. — air. aerospace 
I J Transportation equip. — automotive 
J J Transportation equip. — boats, ships 
K _ l Transportation equip. — railroad 
L J Utilities 
M J Welding distributors & retail trade 
N J Misc. repair services (incl. welding shops) 
0 _) Educational Services (univ., libraries, schools) 
P - I Engineering & architectural services (incl. 

_ assns.) 
Q J Misc. business services (incl. commercial labs) 
R _ l Government (federal, state, local) 
S J Other 

Job Classi f icat ion (Check ONE only) 

01 J 

02-1 

03 J 
04 J 
05 J 
20 J 
21 g 
06-1 
ioQ 
12 J 
13 J 
22 3 
07 _l 
08 _l 
14 J 
09 J 
II _l 
15 J 
17 J 
16 J 
18U 
19 J 

President, owner, partner, officer 
Manager, director, superintendent (or 
assistant) 
Sales 
Purchasing 
Engineer — welding 
Engineer — design 
Engineer — manufacturing 
Engineer — other 
Architect designer 
Metallurgist 
Research & development 
Quality control 
Inspector, tester 
Supervisor, foreman 
Technician 
Welder, welding or cutting operator 
Consultant 
Educator 
Librarian 
Student 
Customer Service 
Other 

Technical Interests (Check all that apply) 

A _J Ferrous metals 
B _J Aluminum 
C _ l Nonferrous metals except aluminum 
D J Advanced materials/lntermetallics 
E _) Ceramics 
F J High energy beam processes 
G _1 Arc welding 
H _l Brazing and soldering 
I J Resistance welding 
J i_l Thermal spray 
K J Cutting 
L J NDT 
M _ l Safety and health 
N _ l Bending and shearing 
0 _J Roll forming 
P LJ Stamping and punching 
Q J Aerospace 
R J Automotive 
S J Machinery 
T J Marine 
U —I Piping and tubing 
\/ _l Pressure vessels and tanks 
W J Sheet metal 
X J Structures 
Y J Other 
Z _1 Automation 
1 J Robotics 
2 _1 Computerization of Welding 



Glenn Myrick (left) receives his CWI of 
the Year Award from Russ Nonis, District 
1 director, at the Boston Section meeting. 

Warren Ballard (left) accepts the District 
Director's Award from District 1 Director 
Russ Norris at the Boston Section meet
ing in September. 

DISTRICT 1 
Director: Russ Norris 
Phone: (603) 433-0855 

BOSTON 
SEPTEMBER 12 
Activity: The Section held an executive 
board meeting. District 1 Director Russ 
Norris presented the District Dalton E. 
Hamilton Memorial CWI of the Year 
Award to Glenn Myrick. Warren Bal
lard was presented the District 1 Direc
tor's Award. 

GREEN & WHITE MTS. 
JULY 26 

Activity: District 1 Director Russ Nor-

Shown at the York-Central Pennsylvania Section's golf outing are top scorers (from left) 
Stan Menick, Charlie Bucks, Jim Brent, and Dave Merrick. 

Shown during the South Carolina Section's tour ofthe National Welders Air Separation 
facility are (from left) engineer Stan Boston, Section Chairman Gale Mole, and plant 
manager Tom McCoy. 

ris chaired an executive board meting. 
Norris presented District Director 
Awards to Ray Henderson and Geoff 
Putnam for their hard work and numer
ous contributions to the Skills-USA 
welding contest held in Vermont. 

DISTRICT 2 
Director: Kenneth R. Stockton 
Phone: (732) 787-0805 

YORK-CENTRAL 
PENNSYLVANIA 
AUGUST 19 

Activity: The Section held its annual 
Woody Rowland Memorial Golf Out
ing and pig roast at Cold Creek Coun
try Club in Wrightsville, Pa. The top 
scorers included Stan and Dave Mer
rick, Charlie Bucks, and Jim Brent. 

DISTRICT 3 DISTRICT 4 
Director: Alan J. Badeaux, Sr. 
Phone:(301)934-9061 

Director: Ted Alberts 
Phone: (540) 674-3600, ext. 4314 

WELDING JOURNAL 



Sgt. Keith Chiocco (left) is shown with 
Chair Chet Wesley at the Northwestern 
Pennsylvania Section program in June. 

S DISTRICT 5 
Director: Leonard P. Connor 
Phone: (954)981-3977 

SOUTH CAROLINA 
SEPTEMBER 15 

Activity: The Section toured the Na
tional Welders Air Separation Plant in 
Gaston, S.C, to study the processes. 
Tom McCoy, plant manager, and staff 
engineer Stan Baston made presenta
tions and conducted the tour. 

= DISTRICT 6 
Director: Neal A. Chapman 
Phone:(315)349-6960 

= DISTRICT 7 
Director: Don Howard 
Phone: (814)269-2895 

1 DISTRICT 8 
Director: Wallace E. Honey 
Phone: (256) 332-3366 

NASHVILLE 
SEPTEMBER 24 

Activity: The Section hosted its 11th an
nual golf tournament at Farm Lakes 
Golf Course. 

Northwestern Pennsylvania Section Chair 
Chet Wesley (left) is shown with speaker 
Rich DePue at the June program. 

term are Charles Slayton, chairman; 
Larry Odom and Brent Davis, vice 
chairs; Wendy Sloan, treasurer; and 
Robbin Shull, secretary. 

DISTRICT 9 
Director: John Bruskotter 
Phone: (504)394-0812 

DISTRICT 10 
Director: Richard A. Harris 
Phone: (440) 338-5921 

NORTHWESTERN 
PENNSYLVANIA 
JUNE 7 

Speaker: Rich DePue, managing direc
tor, Education Services 
Affiliation: American Welding Society 
Topic: Job opportunities in welding 
Activity: Following a catered dinner at 
Tri State Welding Lab for 61 attendees, 
Chairman Chet Wesley announced that 
student Sgt. Keith Chiocco had received 
his orders to go to Iraq, and the Section 
honored him for his bravery. 

JUNE 7 

Speaker: Dave Barton 
Affiliation: The Lincoln Electric Co. 
Topic: Submerged arc welding 
Activity: This Northwestern Pennsylva
nia Section program was held at Tri 
State Welding Lab for 62 attendees. 

Speaker Dave Barton (right) is shown 
with Chet Wesley, Northwestern Pennsyl
vania Section chair, at the June meeting. 

winners of the 2005-2006 welding 
scholarships. The Section awarded 25 
welding scholarships totaling $31,500. 
Others recognized at the program were 
the students who took part in the 32nd 
annual high school welding contest held 
at Schoolcraft College last May. The 
students who participated were 
awarded more than $12,700 in prizes. 

WESTERN MICHIGAN 
SEPTEMBER 19 

Speaker: Eric Young, arc welding group 
manager 
Affiliation: RoMan Engineering Ser
vices 
Topic: Robotic arc welding 
Activity: The program was held in Madi
son Heights, Mich. 

DISTRICT 12 
Director: Sean P. Moran 
Phone: (920) 954-3828 

DISTRICT 13 
Director: Jesse L. Hunter 
Phone: (309) 359-3063 

CHICAGO 
AUGUST 17 

Activity: The Section held an executive 
board meeting. 

NORTHEAST MISSISSIPPI 
AUGUST 18 

Activity: The Section held an executive 
planning meeting at Richey's Restau
rant in Starkville, Miss. 

SEPTEMBER 15 

Activity: The NE Mississippi Section 
members met at Mississippi State Uni
versity Center for Advanced Vehicular 
Systems for a presentation on the Chal
lenge X Project by MSU students. The 
incoming officers for the 2005-2006 

DISTRICT 11 DISTRICT 14 
Director: Eftihios Siradakis 
Phone: (989)894-4101 

DETROIT 
SEPTEMBER 8 

Speaker: David Barr, welding artist 
Topic: How welded art works can be 
used to communicate ideas 
Activity: The Section hosted its Stu
dents" Night program celebrating the 

Director: Tully C. Parker 
Phone:(618)667-7744 

INDIANA 
AUGUST 15 

Activity: The Section held a meeting 
honoring the members of the Monroe 
County 4-H Welding Club, led by J. R. 
Hollers. The students discussed their 
entries in the welding fair, and ex-
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Detroit Section scholarships were presented to these Ferns State University welding students during its Students' Night program. 

Shown at the A WS booth at the Indiana 
Oxygen Weld Fair are (from left) Bennie 
Flynn, Judy Mohr, and David Jackson. 

Frank McKinley (left) accepts the District 
14 Director Award from Tully Parker at 
the District 14 conference. 

plained what they learned from partici
pating in the 4-H welding activities. 
Flynn Welding and Inspection provided 
dinner for the 40 attendees. 

AUGUST 18,19 
Activity: Indiana Section members 
manned the AWS booth at the 90th An
nual Indiana Oxygen Weld Fair. Work
ing the booth were Dick Alley, Gary 
Dugger, Bennie Flynn, and Judy Mohr. 
About 500 people attended the event. 

LEXINGTON 
SEPTEMBER 24 
Activity: The Section hosted the annual 
District 14 conference in Evansville, 
Ind. District 14 Director Tully Parker 
presented the District Director Award 
to Lexington Section chair Frank 
McKinley. 

Shown at the Chicago Section executive board meeting are (from left) Bob Zimny, Walt 
Stein, Craig Tichelai; Chuck Hubbard, Marty Vandra, Jim Greer, Kent Johnson, Pete 
Hams, Rick Cichocki, and Peter Host, seated in front. 

iMERICAl 
WELDING 

OCIET 

Eric Young (left) accepts a speaker gift 
from Kevin Foster, chairman ofthe West
ern Michigan Section. 

Artist David Barr (left) accepts a speaker 
gift from David Beneteau, Detroit Section 
technical program director. 

The Monroe County 4-H Welding Club members were honored by the Indiana Section. 
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Nebraska Section officers posed at the annual golf outing in September 

The North Texas Section members stand back to watch some serious metal cuttingper-
fonned by Greg Cain using the oxylance process. 

In shining heat-reflecting armor, Greg 
Cain prepares to demonstrate the oxy
lance cutting process for the North Texas 
Section members. 

Dave Thomas detailed the variety of weld
ing literature available in the Tulsa Sec
tion 's libraiy in July. 

Monty Rogers (left) accepts his past chair
man's appreciation award from Karl 
Fogleman following the Nebraska Sec
tion 's golf outing in September. 

DISTRICT 15 
Director: Mace V. Harris 
Phone:(952)925-1222 

DISTRICT 16 
Director: Charles F. Burg 
Phone: (515)233-1333 

NEBRASKA 
SEPTEMBER 

Activity: The Section held its annual golf 
outing. Karl Fogleman presented out
going Chairman Monty Rogers a plaque 
in appreciation for his year of service. 

DISTRICT 17 
Director: Oren P. Reich 
Phone: (254) 867-2203 

NORTH TEXAS 
SEPTEMBER 20 
Speaker: Greg Cain 
Affiliation: Oxylance, Inc. 
Topic: The oxylance cutting process 
Activity: The Section participated in a 
demonstration of the oxylance cutting 
process performed by Greg Cain. 

Mark Your Calendar 
Shop tour Jan. 16, 2006 
Martin Brothers Cycles 

Contact Howie Sifford, chairman 
(972) 402-8969; weldman3@netzero.net 

TULSA 
JULY 28 
Speaker: Dave Thomas, district sales 
manager 
Affiliation: The Lincoln Electric Co. 
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Topic: The Tulsa welding library 
Activity: The program was held at the 
Tulsa Section's library where Dave 
Thomas pointed out the variety of pub
lications and references available. 

DISTRICT 18 
Director: John L. Mendoza 
Phone: (210)353-3679 

DISTRICT 19 
Director: Phil Zammit 
Phone: (509) 468-2310 ext. 120 

PUGET SOUND 
JULY 30 

Activity: The Section hosted an execu
tive board meeting in Issaquah, Wash., 
at the home of Chris Sundberg, Section 
chairman. 

DISTRICT 20 
Director: Nancy M. Carlson 
Phone: (208) 526-6302 

IDAHO/MONTANA 
SEPTEMBER 15 

Speakers: Thor Zollinger and Frank 
Carney 
Affiliation: Idaho Completion Project 
Topic: Automated plasma cutting ma
chines 
Activity: The program was held at Idaho 
National Laboratory in Idaho Falls. Fol
lowing the dinner and talks, the speak
ers conducted a tour of the plasma cut
ting shop. Zollinger and Carney created 
an automated plasma cutting machine 
for creating art objects. They used free
ware for the 3-D modeling and added 
modules to convert the images into G-
code to control the plasma cutting ma
chines. Jeff Wilhilt and Section Chair 
Paul Tremblay donated the plasma cut
ting machine. 

DISTRICT 21 
Director: Jack D. Compton 
Phone: (661)362-3218 

SAN DIEGO 
AUGUST 4 

Activity: The Section held an officer in
stallation and meeting planning session 
at Fillippie's Pizza Grotto in San Diego, 
Calif. 

DISTRICT 22 
Director: Kent S. Baucher 
Phone: (559) 276-9311 

Shown at the Puget Sound executive board meeting are (from left) Gary Diseth, Ken 
Johnson, Steve Nielsen, Frank Drumm, Mike Weaver, Tim Jackson, Jerry Hope, and 
Chris Sundberg. 

Shown at the San Diego Section program are (from left) Chris Doyle, Chris Shipp, Rob 
Robinson, Chair Mike Sullivan, Andy Filler, Howard Schwitkis, Jay Miller, and Bob and 
Evelyn Schneider. 

Speaker William Bong (left) is shown with 
Robert Mertz, San Francisco Section 
chairman, in September. 

SAN FRANCISCO 
SEPTEMBER 7 

Speaker: William Bong, cofounder 
Affiliation: Arcmatic Integrated Sys
tems 
Topic: Recent developments in elec
troslag welding for structural steel and 
bridge fabrication 
Activity: The Section held its annual 
past chairmen's night program headed 
by Chairman Robert Mertz. 

Frank Carney (left) and Thor Zollinger 
show off one of their intricately plasma 
cut car emblems for the Idaho/Montana 
Section members in September. 
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New AWS Supporters 

New Sustaining Members 

AGL Welding Supply Co., Inc. 
600 Rte. 46 W, Clifton, NJ 07015 

www.aglweldingsupply.com 
Representative: Kevin J. Brancato 

The company has been family-
owned and operated since 1920. AGL 
has provided medical, laboratory, and 
industrial gases, equipment, safety and 
welding supplies to the New Jersey-
New York metro areas and the Hud
son Valley region in New York state. 
It has earned ISO 9001:2000 certifica
tion. Its family of companies include 
AGL Specialty Gases, AGL Inhala
tion Therapy, and AGL Welding Sup
ply. AGL's staff gives customers what 
they want, matchless customer serv
ice, highest-quality products, and com
petitive pricing. 

Cadi Company, Inc. 
60 Rado Dr., Naugatuck, CT 06770 

www. cad icon ipany. com 
Representative: Dana Capozzi 

Cadi Company is a manufacturer 
and distributor of copper alloys from 
stock for RWMA applications. Alloys 
include C15000, C17200, C17510, 
C18000, C18150, and C18200. The 
company offers cutting and machin
ing services for raw materials. It spe
cializes in resistance welding compo
nents, including caps, electrodes, seam 
weld wheels, dies, and fixtures. 

Miyachi Unitek Corp. 
1820 S. Myrtle Ave., Monrovia, CA 91016 

www. unitekmiyachi. com 
Representative: Jack D. Lantz 

Miyachi Unitek specializes in re
sistance and laser welding, marking, 
hermetic sealing, pulsed heat solder
ing, bonding, heat sealing, and wire 
bond pull testing. It produces a wide 
range of pulsed Nd: YAG lasers up to 
7 kW with multiple beams for OEMs 
or as turnkey systems with multiaxis 
CNC motion hardware. The firm de
signs, builds, and supports workstation 
systems, and performs fine spot resist
ance welding for electronics, large-
scale resistance welding for compo
nents parts manufacturing, reflow sol
dering for electronics, and hermetic 
seam welding and projection welding. 
It sells welding and marking systems 
and atmospheric enclosures for the 
telecommunications, aerospace, auto
motive, and defense industries. 

Wagstaff, Inc. 
3910 N. Flora Rd., Spokane, WA 99216 

www. wagstaff. com 
Representative: Jeff Smutny 

Wagstaff is a leader in direct-chill 
aluminum casting technology. It fab
ricates and machines large steel, stain
less steel, and aluminum structures. 
The Wagstaff Applied Technology di
vision designs and builds equipment 
for the nuclear industry, and adheres 
to the ASME NQA-1, DOE 0-424.1, 
and ISO 9001 quality systems. 

New Educational Inst i tut ions 
Dipsol & Cia 

Dr. D. J. J. Di Luca 42 - Panamericana 
Km. 71,2, Campana, Buenos Aires 

B2804EEB, Argentina 

Midwest Technical Institute 
405 N. Limit St. 

Lincoln. IL 62656 

Miller-Motte Technical College 
801 Space Park N. 

Goodlettsville, TN 37072 

Rock Valley College Welding Technology 
4151 Samuelson Rd. 
Rockford, IL 61109 

Smyth Career & Technical Center 
147 Fox Valley Rd. 
Marion, VA 24354 

Tolles Career & Technical Center 
7877 U.S. Hwy 42 S. 
Plain City, OH 43064 

New Supporting Companies 
Ansonia Copper & Brass 

75 Liberty St. 
Ansonia, CT 06401 

Banner Welder, Inc. 
N117W. 18200 Fulton Dr. 
Germantown, WI 53022 

Consultores y Servicios Industrials 
Jardineros 98A Col. Penuelas 

Queretaro 76140, Mexico 

Intertron Industries, Inc. 
2110 S.Wright St. 

Santa Ana, CA 92705 

Matuschek Welding Products. Inc. 
42378 Yearego 

Sterling Heights, MI 48314 

NSRW, Inc. 
PO Box 1147 

Pelham, AL 35124 

Res Mfg. Co. 
7801 N. 73rd St. 

Milwaukee, WI 53223 

Southern Copper & Supply 
875 Yeager Pkwy. 
Pelham, AL 35124 

T. J. Snow Co., Inc. 
6207 Jim Snow Way 

Chattanooga, TN 37421 

Tecna S.p.A. 
Via Grieco 25/27, Castel San Pietro 

Bologna 40024, Italy 

United Truck Body Co., Inc. 
5219 Miller Trunk Hwy. 

Duluth, MN 55811 

Unitrol Electronics, Inc. 
702 Landwehr Rd. 

Northbrook, IL 60062 

New Affi l iate Companies 
ARCOR Laser Services 

427 D Hayden Station Rd. 
Windsor, CT 06095 

Boysen USA, LLC 
139 Corporate Dr. 
Gaffney, SC 29341 

Fluoresco Lighting & Signs 
5505 S. Nogales Hwy. 

Tucson, AZ 85706 

Lone Star Welding 
3319 Kashmuir 

San Antonio, TX 78223 

Z Manufacturing, Inc. 
2679 Sierra Way 

La Verne, CA 91750 

Membership 
Counts 

Member 
Grades 

As of 
10/1/05 

Sustaining 437 
Supporting 237 
Educational 348 
Affiliate 322 
Welding distributor 52 
Total corporate members 1,396 

Individual members 43,843 
Student + transitional members 4,694 
Total members 48,534 
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Guide to AWS Services 
550 NW LeJeune Rd., Miami, FL 33126 

Phone (800) 443-9353; (888) WELDING; FAX (305) 443-7559 
Internet: www.aws.org 

Phone extensions appear in parentheses. 

AWS PRESIDENT 
Damian J. Kotecki 
Damian_Kotecki@lincolnelectric.com 
The Lincoln Electric Co. 
22801 St. Clair Ave. Cleveland, OH 44117-1199 

ADMINISTRATION 
Executive Director 
Ray W. Shook., rshook@aws.org (210) 

CFO/Dcputy Executive Director 
Frank R. Tarafa.. iarafa@aws.org (252) 

Deputy Executive Director 
Jeffrey R. Hufsey .. hufsey@aws.org ....(264) 

Associate Executive Director 
Cassie R. Burrell.. cburrell@aws.org ....(253) 

Associate Executive Director 
Jeff Weber.. jweber@;aws.org (246) 

Executive Assistant for Board Services 
Gricelda Manalich..gricelda@aws.org ..(294) 

COMPENSATION + BENEFITS 
Director 
Luisa Hernandez., htisa@aws.org (266) 

DATABASE ADMINISTRATION 
Corporate Director 
Jim Lankford.. jiml@aws.org (214) 

INT'L INSTITUTE OF WELDING 
Senior Coordinator 
Sissibeth Lopez.jissi@aws.org (319) 

Provides liaison activities involving other pro
fessional societies and standards organizations, 
nationally and internationally. 

GOVERNMENT LIAISON SERVICES 
Hugh K. Webster hwehster@wc-b.com 
Webster, Chamberlain & Bean 
Washington, D.C. 
(202) 466-2976; FAX (202) 835-0243 

Identifies funding sources for welding educa
tion, research, and development. Monitors leg
islative and regulatory issues of importance to 
the industry. 

Brazing and Soldering 
Manufacturers' Committee 
Jeff Weber., jweber@aws.org ... ..(246) 

RWMA — Resistance Welding 
Manufacturing Alliance 
Jeff Weber.. jweber@aws.org (246) 

WEMCO — Welding Equipment 
Manufacturing Committee, and 
WIN — Welding Industry Network 
Jeff Weber., jweber@aws.org (246) 

CONVENTION and EXPOSITIONS 
Exhibiting Information (242, 295) 

Associate Executive Director/Sales Director 
Jeff Weber., jweber@aws.org (246) 

Director of Convention & Expositions 
John Ospina.. jospina@aws.oig (462) 

Organizes the annual AWS Welding Show and 
Convention. Regulates space assignments, reg
istration materials, and other Expo activities. 

PUBLICATION SERVICES 
Department Information (275) 

Managing Director 
Andrew Cullison. < w .iws.org (249) 

Welding Journal 
Publisher/Editor 
Andrew Cullison.. cullisontsaws.org (249) 

Society and Section News Editor 
Howard Woodward..n>odward@aws.org'244) 

National Sales Director 
Rob Saltzstein.. sally@aws.org (243) 

Welding Handbook 
Welding Handbook Editor 
Annette O'Brien., aobrien@aws.org (303) 

Publishes the Society's monthly magazine, 
Welding Journal, which provides information on 
the state of the welding industry, its technol
ogy, and Society activities. Publishes Inspection 
Trends, the Welding Handbook, and books on 
general welding subjects. 

MARKETING 
Senior Manager, Marketing 
Linda Henderson...lindah@aws.org ....(298) 

Marketing Communications 
Senior Manager 
George Leposky.. gleposlq-@aws.org ....(416) 

Manager. Public Relations 
Magda Alvarez-Miranda, malvarez@aws.oig (308) 

Plans and coordinates marketing of AWS 
products and services. 

MEMBER SERVICES 
Department Information . ..(480) 

Associate Executive Director 
Cassie R. Burrell.. cburrell@aws.org ....(253) 

Director 
Rhenda A. Mayo... rhenda@aws.org (260) 

Serves as a liaison between Section members 
and AWS headquarters. Informs members about 
AWS benefits and activities. 

EDUCATION SERVICES 
Managing Director 
Richard "j. DePue... rdepue@aws.oig . ,.(237) 

Educational Product Development 
Director 
Christopher Pollock.. cpollock@aws.oig(2\9) 

Tracks the effectiveness of programs and de
velops new products and services. Coordinates 
in-plant seminars and workshops. Administers 
the S.E.N.S.E. program. Assists Government 
Liaison Committee with advocacy efforts. 
Works with Education Committees to dissemi
nate information on careers, national educa
tion and training trends, and schools that offer 
welding training, certificates, or degrees. 

Conferences and Seminars 
Director 
Giselle I. Hufsey..giselle@aws.oig (278) 

Responsible for conferences, exhibitions, and 
seminars on topics ranging from the basics to 
the leading edge of technology. Organizes CWI, 
SCWI, and 9-Year Renewal certification-driven 
seminars. 

CERTIFICATION OPERATIONS 
Deputy Executive Director 
Jeffrey R. Hufsey...hufsey@aws.org (264) 

Department Information (273) 

Director, Operations 
Terry Perez., iperez@aws.org (470) 

Director, Int'l Business Accreditation and 
Welder Certification 
Walter Herrera.. walter@aws.org .(475) 

Information on personnel certification and 
accreditation services. 

AWS AWARDS, FELLOWS, and 
COUNSELORS 
Managing Director 
Wendy S. Reeve., wreeve@aws.org (293) 

Coordinates AWS awards and AWS Fellow 
and Counselor nominees. 

TECHNICAL SERVICES 
Department Information (340) 
Managing Director 
Andrew H. Davis., adavis@aws.org (466) 

Int'l Standards Activities, American Council 
of the Int'l Institute of Welding (IIW) 

Director, National Standards Activities 
Peter Howe../:>/!OH,e(«flivi\o/2> (309) 

Machinery and Equipment Welding, Robotic 
and Automatic Welding, Computerization of 
Welding Information. 

Manager, Safety and Health 
Stephen P. Hedrick...iteveh@aws.org (305) 
Metric Practice, Personnel and Facilities Qual

ification, Safety and Health, Joining of Plastics 
and Composites. 

Technical Publications 
Senior Manager, 
Rosalinda C '̂Neill.. roneill@aws.org ....(451) 

AWS publishes about 200 standards and pub
lications widely used in the welding industry. 

Staff Engineers/Committee Secretaries 
Annette Alonso.. aalonso@aws.org (299) 

Welding in Sanitary Applications, Automo
tive Welding, Resistance Welding, High-Energy 
Beam Welding, Aircraft and Aerospace, Oxy
fuel Gas Welding and Cutting. 

John L. Gay\er.. gayler@aws.org (472) 
Structural Welding, Welding Iron Castings. 

Rakesh Gupta., gupta@aws.org (301) 
Filler Metals and Allied Materials, Int'l Filler 

Metals. Instrumentation for Welding. 

Ross Hancock., rhancock@aws.org ....(226) 
Welding Qualification, Friction Welding, Rail

road Welding. Joining of Metals and Alloys. 

Cynthia Jenney .. cy-nthiaj@aws.otg ....(304) 
Definitions & Symbols, Brazing & Soldering, 

Brazing Filler Metals & Fluxes, Technical Editing. 

Brian McGrath .bmcgi-ath@aws.org ....(311) 
Methods of Inspection, Mechanical Testing 

of Welds, Thermal Spray, Arc Welding and Cut
ting, Welding in Marine Construction, Piping 
and Tubing, Titanium and Zirconium Filler 
Metals, Filler Metals for Naval Vessels. 

Note: Official interpretations of A WS standards 
may be obtained only by sending a request in writ
ing to the Managing Director, Technical Setvices. 
Oral opinions on AWS standards may be ren
dered. However, such opinions represent only the 
personal opinions of the particular individuals 
giving them. These individuals do not speak on 
behalf of A WS, nor do these oral opinions con
stitute official or unofficial opinions or interpre
tations of A WS. In addition, oral opinions are in
formal and should not be used as a substitute for 
an official interpretation. 

WEB SITE ADMINISTRATION 
Web Site Coordinator 
Natalie Tapley.. ntapley@aws.org.. ..(456) 
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Nominees for National Office 

Only Sustaining Members , Mem
bers, Honorary Members , Life 
Members , or Retired Members 

who have been members for a period of 
at least three years shall be eligible for 
election as a director or national officer. 

It is the duty of the National Nominat
ing Committee to nominate candidates for 
national office. The committee shall hold 
an open meeting, preferably at the Annual 
Meeting, at which members may appear to 
present and discuss the eligibility of all 
candidates. 

To be considered a candidate for the po
sitions of president, vice president, treas
urer, or director-at-large, the following 
qualifications and conditions apply: 

President: To be eligible to hold the 
office of president, an individual must 
have served as a vice president for at least 
one year. 

Vice President: To be eligible to hold 
the office of vice president, an individual 
must have served at least one year as a di
rector, other than executive director and 
secretary. 

Treasurer: To be eligible to hold the 
office of treasurer, an individual must be 

a member of the Society, other than a Stu
dent Member, must be frequently avail
able to the national office, and should be 
of executive status in business or indus
try with experience in financial affairs. 

Director-at-Large: To be eligible for 
election as a director-at-large, an individ
ual shall previously have held office as 
chairman of a Section; as chairman or vice 
chairman of a standing, technical or spe
cial committee of the Society; or as Dis
trict director. 

Interested parties should write a let
ter stating which office they seek, includ
ing a s tatement of qualifications, their 
willingness and ability to serve if nomi
nated and elected, and 20 copies of their 
biographical sketch. 

This material should be sent to James 
E. Greer, Chairman, National Nominat
ing Committee, American Welding Soci
ety, 550 NW LeJeune Rd., Miami, FL 
33126. 

The next meeting of the National 
Nominating Committee is scheduled for 
October 2006. The term of office for can
didates nominated at this meeting will 
commence January 1, 2008.* 

Honorary Meritorious Awards 

The Honorary-Meritorious Awards Committee makes recommendations for the nom
inees presented for Honorary Membership, National Meritorious Certificate, 
William Irrgang Memorial, and the George E. Willis Awards. These awards are pre

sented during the AWS Exposition and Convention held each spring. The deadline for 
submissions is December 31 prior to the year of awards presentations. Send candidate 
materials to Wendy Sue Reeve, Secretary, Honorary-Meritorious Awards Committee, 550 
NW LeJeune Rd., Miami, FL 33126. Descriptions of the awards follow. 

National Meritorious Certificate 
Award: This award is given in recognition 
of the candidate's counsel, loyalty, and de
votion to the affairs of the Society, assis
tance in promoting cordial relations with 
industry and other organizations, and for 
the contribution of time and effort on be
half of the Society. 

William Irrgang Memorial Award: This 
award is administered by the American 
Welding Society and sponsored by The Lin
coln Electric Co. to honor the late William 
Irrgang. It is awarded each year to the in
dividual who has done the most to enhance 
the American Welding Society's goal of ad
vancing the science and technology of 
welding over the past five-year period. 

George E. Willis Award: This award is 
administered by the American Welding 
Society and sponsored by The Lincoln 
Electric Co. to honor George E. Willis. It 
is awarded each year to an individual for 
promoting the advancement of welding in
ternationally by fostering cooperative par
ticipation in areas such as technology trans
fer, standards rationalization, and promo
tion of industrial goodwill. 

International Meritorious Certificate 
Award: This award is given in recogni
tion of the candidate ' s significant con
tr ibutions to the worldwide welding in
dustry. This award should reflect "Ser
vice to the International Welding Com
munity" in the broades t te rms. The 
awardee is not required to be a member 
of the American Welding Society. Mul
tiple awards can be given per year as the 
situation dictates. The award consists of 
a cert if icate to be p resen ted at the 
awards luncheon or at another t ime as 
appropr ia t e in conjunction with the 
AWS President 's travel itinerary, and, if 
appropr ia te , a one-year membership in 
the American Welding Society. 

Honorary Membership Award: An 
Honorary Member shall be a person of 
acknowledged eminence in the welding 
profession, or who is accredited with ex
ceptional accomplishments in the devel
opment of the welding art, upon whom 
the American Welding Society sees fit to 
confer an honorary distinction. An Hon
orary Member shall have full rights of 
membership .* 

Publ i ca t ions Sa les /Orders 
Global Engineering Documents 

(800) 854-7179 or (303) 397-7956 
online at www.global.ihs.com 

Journa l Reprints 
Order quality custom reprints from 
Claudia Stachowiak, FosteReprints 
telephone (866) 879-9144, ext. 121 
e-mail at sales@fostereprints.com 

AWS Foundation, Inc. 

The AWS Foundation is a not-for-profit 
corporation established to provide support 

for educational and scientific endeavors 
ofthe American Welding Society. 

Information on gift-giving programs is 
available upon request. 

Chairman. Board of Trustees 
Ronald C. Pierce 

Executive Director 
Ray W. Shook 

Managing Director 
Wendy S. Reeve 

550 NW LeJeune Rd.. Miami. FL 33126 
(305) 445-6628: (800) 443-9353, ext. 293 

e-mail: vpinsky@aws.org 
general information: 

(800) 443-9353, ext. 689 

AWS Mission Statement 

The mission of the American Welding 
Society is to advance the science, 

technology, and application of welding 
and allied processes, including 

joining, brazing, soldering, 
cutting, and thermal spraying. 

It is the intent of the jAmerican 
Welding Society to build AWS to the 

highest quality standards possible. 
The Society welcomes your suggestions. 

Please contact any staff member, or 
AWS President Damian J. Kotecki, 

as listed on the previous page. 
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Take 
charge of 

your 
future AWS Membership 

Saue up to $167 on an AWS 
technical publication. 

Choose from: 

Jefferson S Welding Encyclopedia (CD-ROM only). 

Design and Planning Manual for Cost-Effective 

Welding. Welding Metallurgy, Welding Handbook 

(9th Ed.. Vol. 2) 

Take charge of your future, and join nearly 50,000 AWS 
Members. AWS can help your career with a variety of 
resources and huge discounts unparalleled in the materials 
joining industry. Save hundreds with your AWS Members'-only 
discount on 300+ industry publications such as the D1.1, 
Structural Welding Code - Steel. With the 25% discount, 
save $86 on the 2004 D1.1 Code... that's like getting an AWS 
Membership for free. Plus, new AWS Individual Members 
can choose one of four AWS technical publications for 
just $25 (up to a $192 value). 

Make AWS your one-stop resource for huge savings and 
practical welding knowledge. AWS will help you do your job 
better and with the latest industry information available 

anywhere. k American Welding Society 

Use the application on page 131 of this issue to join! 
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Membership Benefits 
• 12 issues ofthe award-winning Weldingjoumal, 

the world's premier publication on welding, 
cutting, and allied joining processes. 

• Up to 87% discount on a major technical book 
published by AWS. 

• Networking through the annual FABTECH 
INTERNATIONAL AWS Welding Show, conferences, 
seminars, local Section meetings, and on-line forums. 

• Member discounts on conferences, seminars, clinics, and other 
professional programs offering opportunities for educational 
advancement and professional development. 

• Discounts on certification programs that recognize and document 
your individual expertise and knowledge of specific welding-related 
disciplines. 

• AWS JobFind, @ www.awsjobfind.com, an on-line meeting place for 
job seekers and employers. 

• Information-technology services, including members'-only Web 
site services, and electronic messaging. 

• Member discounts on more than 300 AWS publications. 
• A wide variety of attractive group benefits: car rental, express 

shipping, financial services, and group insurance. 

2all: (800) 443-9353, ext. 480, or (305) 443-9353, ext. 480 • Join on our website @ www.aws.org/membership 



CONFERENCES 

Welding the High-Performance 
Stainless Conference 

November 14,15 
FABTECH International & 

AWS Welding Show 
Chicago, III. 

This two-day conference will focus both on conventional stain
less steels as well as the new high-performance grades such as 
duplex stainless, the superaustenitics. the superferritics, and the 
supermartensitic stainless steels. Dr. Ralph Davison will present 
an overview ofthe high-performance stainless steels, while Don
ald Tillack will provide helpful guidelines for the welding of the 
conventional grades. Other topics on the program will include 
the welding of dissimilar metals and the use of ferrite numbers. 
A presentation on the use of the hosts of shielding gases for stain
less steels will be given by Kevin Lyttle. 

Friction Stir Welding Conference 
November 16 

FABTECH International & 
AWS Welding Show 

Chicago, III. 

The most interesting new welding process in years — friction 
stir welding — will be the subject of this one-day conference. The 
speakers will be ready to answer many of the questions that are 
on the minds of welding engineers. Presentations will be deliv
ered on the various types of equipment available, the tooling used 
to make the welds, case studies, and cost. Considerable time will 
also be spent on the use of this process in various industries, in
cluding aerospace and automotive. There will also be a great deal 
of coverage on the use of friction stir welding for aluminum. Also 
highlighted will be some of the progress being made on welding 
such materials as titanium and steel. 

Welding and Fabrication of 
Food Industry Equipment 

November 16 
FABTECH International & 

AWS Welding Show 
Chicago, III. 

This one-day conference will offer a wealth of information re
garding design, welding, finishing, and inspection of equipment 
for the food industry. Welding of food processing equipment 
should be a science and not an art. Presentations will provide 
basic knowledge of welding joint design, welding methods, and 
postweld treatment of the welded joints, as well as help atten
dees better understand the welding standards they must work to. 
The emphasis will be on quality construction to prevent micro
bial and allergen contamination of food products. Benefits of 
making the correct welding choices include increased yield, 
greater profit, and reduced operating costs. 

Gas-Shielded Arc Welding Conference 
March 7-8, 2006 
Las Vegas, Nev. 

This insightful conference will present related welding 
processes, all of which employ an arc and shielding gas. These 
processes — including electrogas welding, flux cored arc weld
ing, gas metal arc welding, gas tungsten arc welding, laser 
beam/arc hybrid welding, and plasma arc welding — have a wide 
and growing range of applications, from storage tanks and pollu
tion-control systems to armaments and space-based cosmic-ray 
detectors. 

The American Welding Society invites you to learn about ad
vances in welding technologies and techniques that are making 
gas-shielded arc welding increasingly efficient and cost-effective. 
Expert speakers will discuss the current status and future poten
tial of the various gas-shielded arc welding processes. 

3rd International Brazing and Soldering 
Conference (IBSC) 
April 23-26, 2006 
San Antonio, Tex. 

This special event will feature four days' worth of the best in
formation available in the brazing and soldering fields. Join us 
beginning on Sunday, when we will feature our Short Courses. 
These courses have been extremely popular in the past, so we 
encourage you to plan accordingly as space is limited. Monday, 
Tuesday, and Wednesday will feature a phenomenal Technical 
Program comprised of two parallel tracks covering the latest ad
vances in the field. Plus, as a complement to the technical pro
gram, a special Tabletop Exhibit will be organized — this is a 
great opportunity to network with vendors and learn about the 
latest products and services being offered. 

We encourage you to mark your calendars and see us in the 
beautiful city of San Antonio — one of North America's most 
expressive and charming cities. 

The 2006 IBSC event is sponsored by the American Welding 
Society and ASM International, the materials information society. 

Radiographic Interpreters 

AWS announces a new program to train and certify AWS Ra
diographic Interpreters. If your job responsibilities include read
ing and interpreting weld radiographs, this program is for you. 
Seminars and exams are scheduled throughout the rest of the 
year in various U.S. cities. Call the AWS Certification Depart
ment, 800-443-9353, ext. 273, or visit www.aws.org/certification/RI 
for more information. 

For more information, please contact the AWS Conferences 
and Seminars Business Unit at (800) 443-9353, ext. 223. You 
can also visit the Conference Department at www.aws.org for 
upcoming conferences and registration information. 
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What if you could fin 
better pay and more 
job security in weldim 

FIND OUT HOW TO BECOME AN AWS 
CWI OR CWE. ENROLL TODAY AND 
SAVE OVER $900 ON YOUR BOOKS. 

AWS Certification can mean better pay, more job secu
rity, and the proof that your skills and knowledge label 
you as one of the industry's elite. 

We offer five and a half days of intensive seminars that 
help prepare you to pass the AWS certification tests. 
Our experienced instructors help you learn the materi
al you need to know fast, and show you how to use and 
understand the latest standards. AWS seminars are an 
excellent value. You save time and money too, because 
we supply many of the books you need (a $900 value). 
There are clinics for D1.1 Code, AP11104 Code, Welding 
Inspection Technology, and Visual Inspection, followed 
by the certification exam at the end of the week. By 
grouping the preparation with the test, you can attend 
AWS seminars with less time off from the job and less 
travel expense. 

When it comes to preparing for an exam that proves 
you're one of the best, then take it from the people 
who know it best—AWS. 

J^K American Welding Society 
r 

For information regarding exams, call 800-443-9353, ext. 273 
r (outside the U.S. 305-443-9353) 

FIND THE AWS SEMINAR AND EXAM NEAREST YOU. 
FOR MORE INFORMATION, VISIT OUR WEBSITE AT WWW.AWS.ORG OR CALL 800-443-9353, EXT. 449 

LOCATION SEMINAR 
DATES 

LOUISVILLE, KY 11/13-18 

SIOUX FALLS, SD 11/13-18 

ST. LOUIS, MO (EXAM ONLY) 

SAN JUAN, PR 12/4-9 

MIAMI, FL 12/4-9 

COLUMBUS, OH (AT NBBPVI) 12/5-9 

CORPUS CHRISTI, TX (EXAM ONLY) 

FRESNO, CA 1/8-13 

DALLAS, TX 1/8-13 

M I A M I , FL (EXAM ONLY) 

EXAM 
DATES 

11/19/2005 

11/19/2005 

12/3/2005 

12/10/2005 

12/10/2005 

12/10/2005 

12/17/2005 

1/14/2006 

1/14/2006 

1/19/2006 

LOCATION 

KNOXVILLE, TN (EXAM ONLY 

BATON ROUGE, LA 

BOSTON, MA 

DENVER, CO 

SEATTLE, WA 

ONTARIO, CA 

BIRMINGHAM, AL 

SEMINAR 
DATES 

1/22-27 

1/22-27 

1/29-2/3 

1/29-2/3 

1/29-2/3 

2/5-10 

CORPUS CHRISTI, TX (EXAM ONLY) 

MIAMI, FL (EXAM ONLY) 

HARTFORD, CT 2/26-3/3 

EXAM 
DATES 

1/21/2006 

1/28/2006 

1/28/2006 

2/4/2006 

2/4/2006 

2/4/2006 

2/11/2006 

2/11/2006 

2/16/2006 

3/4/2006 

LOCATION 

INDIANAPOLIS, IN 

SEMINAR 
DATES 

2/26-3/3 

PERRYSBURG, OH (EXAM ONLY) 

NASHVILLE, TN 

M I A M I , FL (EXAM ONLY) 

HOUSTON, TX 

NEW ORLEANS, LA 

MOBILE, AL (EXAM ONLY) 

3/5-10 

3/12-17 

3/12-17 

ROCHESTER, NY (EXAM ONLY) 

SAN FRANCISCO, CA 

YORK, PA (EXAM ONLY) 
E^BBj 

EXAM 
DATES 

3/4/2006 

3/4/2006 

3/11/2006 

3/16/2006 

3/18/2006 

3/18/2006 

3/18/2006 

3/18/2006 

3/25/2006 

3/25/2006 
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PERSONNEL 

BOC Canada Names 
Technical Director 

Doug Bonnar has been appointed op
erations and technical director, BOC 
Canada, based in Mississauga, Ont., 
Canada. Bonnar, with 25 years of service 
in the industrial gases industry, previously 
served the Canadian Gas Assoc. for five 
years, including two years as its chairman. 

FKI Logistex Appoints 
Three to Key Posts 

FKI Logistex. St. Louis, Mo., has ap
pointed Ted Clucas as president, FKI Lo
gistex Mfg. Systems NorthAmerica; Ed 
Zahler as director of projects for its At
lanta regional office: and Andrew Smith 
as managing director, European Ware
house, Distribution and Mfg. division. 

NITON Alloy Analyzers 
• Real-time nondestructive chemical 

analysis 

• Positive alloy grade identification 

• Sealed against moisture and dust 

• Verify welds and filler metal 

• Verify incoming material or classify 
scrap for resale 

NITON Analyzers 
Billerica, MA USA 
800-875-1578 
+1 978-670-7460 
www.niton.com 

Sales & Service Worldwide 

Only One Can Be the Best. 

Analyze • Detect • Measure • Control™ 
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Thermo 
ELECTRON CORPORATION 

^ • w Clucas, with the 
' company for 17 

years, most recently 
was vice president, 
systems engineering 

i and operations. He 
^^L P ^ ^ succeeds Dave 

i^k g± I Baker who now 
)V^i^i^k j . . I B serves as CFO for 
^ ^ ^ ^ ™ * " ^ — the division. Zahler, 

Ed Zahler with the company 
for 30 years, has 
held a variety of en

gineering and project management posi
tions. Smith most recently served as client 
solutions director for the division. 

Select-Arc Announces 
Three Appointments 

-rz» 

Michael Tecklenburg 

1* 

Ron Smith 

John Tally 

Select-Arc, Inc., 
Fort Loramie, Ohio, 
has appointed 
Michael Tecklen
burg as national 
sales manager; pro
moted Ron Smith to 
technical director, 
and named John 
Tully as marketing 
manager. Tecklen
burg, a welding en
gineer, has 24 years 
of sales and techni

cal experience. Smith previously served in 
various technical capacities during his 31 
years in the industry. 

ANSI Announces 
Leadership and Service 
Awards 

The American National Standards In
stitute (ANSI) has recognized the follow
ing individuals for "their significant con
tributions to national and international 
standardization activities and ongoing 
commitment to their industry, their na
tion, and the enhancement ofthe global 
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voluntary consensus standards system." 
Charles H. Piersall, Astin-Polk Int'l 

Standards Medal. 
Malcolm O'Hagan, Howard Coonley 

Medal. 
Mark K. Eyer, Finegan Standards 

Medal. 
Albert P. Brazauski, Edward Lohse In

formation Technology Medal. 
Nina McClelland, George S. Wham 

Leadership Medal. 
Andrew Updegrove, President's Award 

for Journalism. 
Arden Bement, the Chairman's Award. 
The following executives were selected 

to receive ANSI's Meritorious Service 
Award: Henry Oppermann, Herbert Van 
de Sompel, Michael Taubitz, and Eric F. 
Van de Velde. 

RWT Names President 

Robotic Workspace Technologies, Inc., 
a wholly owned subsidiary of Innova Hold
ings, Inc., Fort Myers Beach, Fla., has ap

pointed Neil Dueweke as its president. 
Dueweke has more than 20 years' experi
ence in the high-technology and industrial 
automation sector, including 12 years with 
Fanuc Robotics. 

Barckhoff Hires Consulting 
Engineer 

Barckhoff Weld
ing Management, 
Victoria, Minn., has 
appointed John 
Eaton [AWS] as a 
consulting engineer. 
Eaton brings a di
versified back
ground in industrial 
welding engineering 
and manufacturing 
management in the 
the fields of power 

generation, defense, electrical power 
distribution, construction, and mining 
equipment. 

— continued on page 153 

John Eaton 

COR-MET 
S P E C I A L T Y C O R E D W I R E 

A N D C O A T E D E L E C T R O D E S 

(810) 227-3251 FAX: (810) 227-9266 
www.cor-met.com 
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LINCOLN . 
ELECTRIC Miller 

TkPbwrroJTUtie. 

TfePwt 

IHERMAL ARC 

EsT" HOBART 
W E L D E R S H& 

Reconditioned 
Welding Equipment 
S A L E S • S E R V I C E • R E N T A L • P A R T S 

www.fmmafco.com 
1.800.333.2151 ™~ 1.513.367.0363 
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Lucas-Milhaupt 
The 

Brazing 
Experts 
The Lucas-Milhaupt Advantage: 

• The industry's most 
comprehensive inventory 
of alloys, fluxes and forms 

• Unsurpassed technical 
support and information 
specializing in product 
development and 
process innovation 

• High-precision, sophistic 
manufacturing methods 

- Brazing audits and seminars 

ted Customer S 

OFFlB 

We are now offering 
a CD of one of our most 

popular publications, The Brazing 
Book. This book is a valuable 
resource for the novice brazer 
as well as the seasoned engineer. 

To get your copy of y^ 
The Brazing Book 
just call 
1-800-558-3856, V 
or visit us at 
www.lucasmilhaupt.com 
and follow the links. 

LucasMilhauDt 
Join with the Best! 
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NEW 
LITERATURE FOR MORE INFORMATION, CIRCLE NUMBER ON READER INFORMATION CARD. 

Software Simplifies Metal 
Cutting Calculations 

ced 
lcutting 

need 
talcutting 

ulators 

Edmund I sako v. PhD 

The Advanced Metalcutting Calculators 
CD-ROM, designed for Windows 95 and 
newer and Microsoft Excel, contains cal

culators for milling, turning, boring, 
drilling, and for calculating exact machin
ing time for facing, cutting off, and deep 
grooving operations. All calculations are 
executed in both U.S. Customary and SI 
(metric units). The CD-ROM is designed 
to be easily learned and implemented by 
machinists, technicians, and engineers. 
Prepared by Edmund A. Isakov, its list 
price is $74.95. For more information or 
to purchase, contact Industrial Press, Inc., 
200 Madison Ave., New York, NY 10016-
4078; (212) 889-6330; info@industrial 
press, com; www. industrialpress. com. 

Power MIG™ Selection 
Guide Available 

A free. 15-page brochure features the 
Power MIG Models 215, 255C, and 
350MP wire feeder/welding machines, 
plus all of the accessories needed to ac
commodate the full range of welding 
needs. Each welding machine is detailed 
with a description of its performance ca
pabilities and features. The guide offers a 
clear overview of the machines in an easy-
to-read comparison chart, denoting weld
ing technology, amperage range, duty 

cycle, wire feeding options, and a number 
of other characteristics. Included are high
lights on four compact welding machines, 
Models SP-175T, SP-135T, SP-175 Plus, 
and the SP-135 Plus. Visit www.lincoln-
electric.com to obtain Bulletin MC04-216. 

Text Cites Mechanisms of 
Welding Residual Stress 

Processes and Mechanisms of Welding 
Residual Stress and Distortion is intended 
for advanced analysis of the subjects in 
addition to providing examples and prac
tical solutions for welding engineers. Writ
ten by a panel of leading experts, it will be 
of interest to designers and academics 
working in the fields of structural and me
chanical engineering. For complete out
line of the text and ordering information, 
visit www.researchandmarkets.com/re-
ports/3061251. 

Free Tungsten Prep 
Guidebook Offered 

How to "Correctly" Grind. Cut and Pre-

— continued on page 148 

hreiber Engineering The Finest Ch... 

Built in America. 

W A T E R C H I L L E R S Y S T E M S 

E N S U R E Y O U R I N V E S T M E N T W I T H R E L I A B L E C H I L L E D W A T E R . 

TrueTon™ engineers build water chillers to be compatible with your specific 

equipment. We use only the finest, most reliable components to assure reliability. 

Ranging from 1/3rd ton to 60 ton capacities - we offer a chiller for most 

applications. We now offer AquaLink'" off-site remote control. Learn more 

about the leader of water chiller technology, since 1958. 

Medical Systems I Manufacturing I Process Cooling I Welding I Aerojet I Heavy Equipment I Automotive I HVAC I Mort 
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When you rely 
on chilled water, 
Schreiber delivers. 

E N G I N E E R E D T O 

Y O U R S P E C I F I C 

E Q U I P M E N T 

• Rated at the ARI Standard oi 
44° F chilled water at 85° F 
condenser water 

• ETL Tested and Approved 

• Large Stainless Steel Pump 

• Contaminate Free System with 
all Non-Ferrous Components 

• Electronic Control Panels 

12111 E. Park St. tel 562-926-3855 

Cerrrtos, CA 90703 fax 562-926-0969 

r j j ^ fTp )Ql ^^A~? 
A Dovatech Company 

w w w . t r u e t o n . c o m 
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Wind Tower Production Lines & 
Special Application Solutions 

Tractors 

Handling Equipment 

ESAB Welding Automation 

ESAB is committed to providing 
the necessary solutions to keep 
you competitive. 

Whether your metal fabrication project 
requires smaller components such as 
tractors or requires large, turn-key 
systems and production lines, ESAB 
offers a full range of automation 
solutions to meet your every need. 

Because ESAB builds the entire system, 
we can integrate the welding process, 
arc path and material handling. Total 
integration, including the filler metals and 
technical support, means we ensure 
your project is successful. 

Call us today and 
start welding better. 

*« * Beam Welders-

SEE US AT FABTECH/AWS SHOW BOOTH 5018/6018 

Great things happen when you put us to work. 

1 -877-935-3226 automation@esab.com ESAB 
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WELD MOLD COMPANY 

YOUR RESOURCE 
ISO 9001:2000 Certified 

We're large enough to serve the big guys...and small enough 
to be flexible and responsive—and provide spectacular service! 

• Stock tools steel alloys from .007 to .156 in spool and cut 

length. Electrodes .0625-.187 size. 

• Stock maintenance and repair alloys .035-. 156 solid, metal 

cored, flux cored in spool and cut length. 

• All grades of hard facing products, electrodes, flux cored and open 

arc wires. 

• 100 Ib minimums for custom electrode manufacturing. 

• 250 Ib minimums for custom metal cored, flux cored or open arc wire. 

Stock orders shipped within 48 hours! 

www.weldmold.com 

Let us be YOUR resource. 
We'll send you our 
alloy Wall Chart FREE! 
This tool will help ensure 
that you spec the right 
metal every time. Call us 
and we'll ship it to you! 

800.521.9755 
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- continued from page 146 

pare Tungsten Welding Electrodes can be 
downloaded free from the company's Web 
site. The 11-page, well-illustrated, full-
color PDF document provides manufac
turing engineers a reference for selecting 

and preparing tungsten electrodes for op
timal performance. Included are safety is
sues concerning thoriated tungsten elec
trodes and the alternative lanthanated 
and ceriated nonradioactive replacement 
products. Additional related documents 
are available for download at the site. Visit 
www. diamondground. com. 

Nabteso 
The Upgrade From Traditional Planetar 

"I had 5 solid reasons to 
switch to High Performance 
Nahtesco Gearheads." 

O Near Zero Backlash 

© Hollow Shaft 

K Options 
High Torque/ 
High Rigidity 

Large Integrated 
Support Bearings 

Lower Cost 

Make the upgrade today. 
Nabtesco 

The world's largest manufacturer of precision cycloidal gearboxes. 

Hollow Shaft Gearhead In-Line Gearhead Servo-Actuator 

CALL TOLL-FREE (866) 74-TOUGH FOR A CATALOG 
(866) 748-6844 

Nabtesco 
Tough Solutions to Tough Design Problems 

28850 Cabot Drive, Suite 300 • Novi. Ml 48377 
Phone (248) 553-3020, Fax (248) 553-3070 

www.nabtesco-precision.com 

^ e r c o 
' "» . 

M 
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Power Tool Accessories 
Detailed in Catalog 

The 42-page, full-color Power Tool Ac
cessory Premium Sawing Solutions and 
Abrasives Catalog showcases the com
pany's updated lines of products. Included 
are hole saws, and blades for reciprocat
ing saws, jig saws, portable band saws, 
hack saws, and circular saws. Details are 
presented on an extensive line of abra
sives and mounted points. 

M. K. Morse Co. 
PO Box 8677. Canton. OH 44711 

128 

Drive & Control Magazine 
Features Array of Topics 

200 Tonnes of Sheer Strength 

1 2 Rexroth 

The 36-page, full-color Drive & Con
trol magazine, issue 2005-2, features arti
cles on modernizing the Bolshoi Theater, 
earthmoving machine construction, a 

— continued on page 150 
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For more information call: 
1-800-245-3186 x 1 2 

Visit us at FABTECH/AWS 
booth 5066 

BUG-0 SYSTEMS 
3001 West Carson Street 
Pittsburgh, PA USA 15204 
http://www.bugo.com C € 

Automated Solutions 
for Welding and Cutting 

The Modular Drive System 
Provides continuous welding and 
cutting at precise travel speeds, 
producing quality welds and cuts in 
a fraction of the time required by 
manual operation. 

Various types of rail allow the 
system to be used on all types of 
applications. 

Alternative Control Modules allow 
the system to perform: 

• Continuous Stringer Welding 
• Stitch Welding 
• Weave Welding 
• Stripping 
• Beveling 
• Programmable Shape Cutting. 

SEE US AT FABTECH/AWS SHOW BOOTH 5066 Circle No. 26 on Reader Info-Card 

NOW OFFERING A NEW UNS OF SILVER PRODUCTS!! 

Pracnntmp,.. \ y \ I m mgm mam 

* 1, 3 & 5 T.O. coils, resealable packs 
* Flux coated Rods, 35, 45 & 56% Ag 
* 20" or 36" high-silver rods 
* Superflow quality brazing fluxes 
* 0-15% Phos-coppers 

. : 
M-": M 

(t-

Technical reps available for 
product and application questions 

FirL 0 VA 
ality Silver Alloys & Fluxes 

3 
U.S. ALL oast: ; West Coast: 

G Reames Rd. 8535 Utica Ave 

a W A S H I N G T O N A L L O Y C O Charlotte, NC 28216 Rancho Cucamonga, CA 91730 
(888)522-8296 T (704)598-6673 F (800)830-9033 T (909)291-4586 F 

St HABLA tSPANOL 

ISO 900 
Registered Quality 

SEE US AT FABTECH/AWS SHOW BOOTH 1074 Circle No. 104 on Reader Info-Card 
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A breakbkrotiah/ 
to cu new world 

ofEtrigUie, 
Driven Welders 

• Digital signal processing 
(DSP) chopper 
Technology 

• Full electronic Control 
• Lightweight/yet powerful 
•Reliable HONDA® 

power 

MPM 165 * 

Truly Portable - Goes 
Where Others Can't! 

Visit Our Website: 

www.burco.net 
BURCO WELDING PRODUCTS 

614 O ld T h o m a s v i l l e Road 

H i g h Po in t , NC 27260 

T o l l Free: 1-800-982-8726 
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— continued from page 148 

high-temperature hydraulic system, elec
tric drives for bending machines, the trans
fer system for VW car seats, hydraulic sys
tems used at the Panama Canal, building 
a bascule bridge in Germany, testing satel
lite technology before lift-off, economical 
plastics milling machine, hydraulics used 
on the Great Lakes St. Lawrence Seaway 
System, and several other topics of inter
est to lay persons and engineers. 

Bosch Rexroth AG 129 
Corporate Communications, 97814 Lohr am Main. Germany 

Hobart Institute Releases 
2006 Catalog and FCAW 
DVD Courseware 

The 48-page 2005-2006 catalog details 
the institute's extensive course descrip
tions and presentation schedules for weld-

2005/06 Course Catalog 

ing skills and technical training opportu
nities offered at the Institute, plus custom 

— continued on page 152 

ii 
DO YOUR OWN TESTING 

Bend Testers - Bend Specimen Cutting 
Fixtures - Coupons -Tensile Testers H 

Visit our website 
for all sizes and 
models available 

FischeR ENqiNEERJNq C O M P A N Y 
www.fischerengr.com • (937)754-1750 

3 
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Heat Treating Equipment 
Mannings' Heat Treating Equipment 
has proven itself reliable on projects 
demanding heat uniformity, accurate 
control, dependability and safety. 
Mannings' equipment is designed for 
manual, programmable, or remote 
operation. Economical to use and sim
ple to operate, it is robust in con
struction and easily capable of heavy 
on-site work loads. 

Mannings USA 
200 Richards Ave. 
Dover, NJ 07801 

(800) 447-4473 • FAX (973) 537-1581 
E-Mail: sales@manningsusa.com 
Website: www.manningsusa.com 

SEE US AT FABTECH/AWS SHOW BOOTH 5114 

• • • 
l l l l l ! 

— 

Circle No. 78 on Reader Info-Card 



40 hours of training. Up to $17,000 
in savings per welder per year. 
You do the math. *>• 

The AW 
Weldini 
Reduce wel 

r-1 

y> U: 
r-1 

yJi 

ijjjj 

ervisor Program. 
osts. Increase profitability. 

**»**. i i # 
fMm%m 

how to maximize it. It will enhance your supervisors' skills, providing added 
value to your welding processes. 

The program lets them gain the essential knowledge that will... 

improve productivity 
improve weld quality 

improve throughput 
improve safety 

If you're interested in reducing welding costs and increasing 
profitability, contact AWS. 

For more information on the AWS Certified Welding 
Supervisor program, visit our website at 
www.aws.org/certification/cws 
or call 1 -800-443-9353 ext 470 J§ 
(Outside the U.S. call 305-443-9353). N| | 
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©American welding Society 2005 CER1249 1105 SEE US AT FABTECH/AWS SHOW BOOTH 3140 

NEW! 
AWS Certified Welding 
Supervisor Training Seminar 
& Certification Exam 

Boston, MA— 
January 23-28,2006 

Birmingham, AL— 
February 6-11,2006 

See the AWS website for a 
complete 2006 schedule. 

American Welding Society 
Founded in 1919 to advance the science, technology 
and application of welding and allied processes including 
joining, brazing, soldering, cutting and thermal spray. 



Laser Alternative 

a Fraction of the Cost 
• New/Used Equipment 
• Tools Service 
• Technical Support 
ABI Link-it 
Link Welder 
Loopers 
Auto& 
Manual 
Fusion 
Stud 
Welders 

Aelectronic Bonding, Inc. 
1655 Elm wood Avenue 

Cranston, Rl 02910 
401-461-4140 • 888-494-BOND 

Fax 401-461-5250 
Abiusa.net •Abi1655@aol.com 
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il> SARU SILVER ALLOY 
PRIVATE LIMITED 

Pioneer & Largest Manufacturer in India 
exporting to 22 countries worldwide 

HARTLOTE UND FLUSSMITTEL 
Silver Brazing Alloys (Silver Solder) 
Silver Copper Phos. Brazing Alloys 
Copper Brazing Alloys 
Brazing Fluxes iPowdars. paste) 

Available in the form of Rods (Bare & Flux Coated), 
Wires, Foils, Strips, Preforms, Granules, Anodes 

to any desired specifications. 

See us at Schweissen & Schneiden 2005 

Hall # 7 Stand # 7-312 

3, Sam Nagar, Sardhana Road, Meerut - 250001, 
UP. (India) Tel: +91-121-2555433, 2555932, 2555291 

Fax: +91-121-2555515 E-mail: lnfo@sarusllver.com 
Web: httpyMww.sarusilv0r.com 
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training services available for presenta
tion at employers' locations. Visit 
www.welding.org to download the catalog 
in PDF, or request a copy by e-mail at 
hiwt@weldlng.org, or call (800) 332-9448, 
ext. 5215; (937) 332-5215. 

The new Flux Cored Arc Welding 
Courseware program is available on three 
DVDs, and includes student workbook, 
instructor guide, tests, and answer keys. 
Included are essential theory, demonstra
tions, and exercises on multipass fillet 
welds, and groove welds in all positions 
with gas-shielded and self-shielded elec
trodes on mild steel. Depicted are two top
ics on metal cored wire in the flat posi
tion, and two topics on 6-in. Schedule 80 
pipe in 2G and 5G positions. The course
ware meets AWS S.E.N.S.E. standards. 
Course topics may be purchased as indi
vidual modules or the complete program. 
Contact Martha (Marty) Baker, (800) 332-
9448, ext. 5603, (937) 332-5603, FAX (937) 
332-5057. 

ARE YOU UP 
TO STANDARD? 
www.aws.org/catalogs 

AWS CORPORATE 
MEMBERSHIPS Four To Choose From 
The American Welding Society (AWS), understands that one size does not fit all. For that reason, we've created 
FOUR different levels of corporate membership allowing you to select a program that best fits with the way your 
company operates. With a rich history in the welding industry, and nearly 50,000 members worldwide, AWS 
Corporate Memberships offer your company the ability to INCREASE ITS EXPOSURE and IMPROVE ITS 
COMPETITIVE POSITION. 

AWS Corporate Memberships start for as little as $150 per year, so whether you're an independent welding 
shop, or a large manufacturer, AWS has the perfect membership for you. 

For more information on which AWS Corporate Membership fits your company best, 
call the AWS Membership Department at (800) 443-9353, ext. 480 or visit us on-line 

at www.aws.org/membership. 
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G. D. Blankenship 

PERSONNEL 
— continued from page 145 

Lincoln Electric Designates 
Staff Changes and Additions 

Lincoln Electric Holdings, Inc., Cleve
land, Ohio, has appointed Michael White-
head to the new position of chief counsel, 
intellectual property, for its worldwide in
tellectual property and related issues. 
David M. LeBlanc has been appointed 
president of Lincoln Electric Europe, suc
ceeding Ralph C. Fernandez, who became 
president, Lincoln Electric Latin Amer
ica, succeeding LeBlanc. In another 

a n n o u n c e m e n t , 
Phillip Fulgenzi has 
been appointed dis
tributor account 
manager for the 
Lincoln Electric Co. 
Previously, Fulgenzi 
was manager of mo-
torsports market
ing. The Lincoln 
Electric Co. has 
elected George D. 
Blankenship as vice 
president, Cleve
land operations, in 

addition to his position as vice president, 
global engineering. 

Arc Energy Names R&D 
Manager 

Arc Energy Re
sources Ltd., 
Meadow Mill, East-
ington, Glos., U.K., 
has appointed Peter 
Minett as quality as
surance and welding 
engineering man
ager to oversee a 
newly created re
search and develop
ment department 
dedicated to improv

ing welding procedures and techniques. 
Minett has 25 years of experience in the oil 
and gas industry, including polymers, 
paints, coatings, and failure analysis. 

Obituary 

Shao Lam Liang 

Shao Lam Liang, 84, a long-time ac
tive member of the AWS New Orleans 

Peter Minett 

Member Milestone 

Time Magazine Honors Pingsha Dong 
for Innovative Achievements 

Pingsha Dong, a researcher at Battelle Memorial Institute, Columbus, Ohio, 
was featured in the Innovators column of Time, September 2, 2005. 

Dong was cited for his method, dubbed verity ™, that determines with great 
precision the fatigue life of welded joints. The method's use by car companies 
could make 90% of the weld testing currently performed redundant. 

Dong struggled as a youth in his native China to overcome Communist op
pression. After working in the fields 16 hours a day, he secretly studied math 
and physics books by lamp light. Cleverly, hc managed to maneuver his way out 
of working in the fields to study at Harbin Institute of Technology, where he was 
introduced to welding. This exposure to welding kindled his desire to pursue re
search in the field. Later, when he was permitted to leave China, he came to 
America to fulfill his calling. 

Shao Lam Liane 

Section, died August 6 at his home. Born 
in McCau, China, he lived in Metairie, La., 
for the last 25 years, serving as a profes
sor of aviation mechanics at Delgado 
Community College in New Orleans. 

Mr. Liang was a talented musician and 
actor. At age 16, he performed in a prop

aganda troupe 
against the Japan
ese. At 17, he joined 
the Chinese Na
tional Army where 
he attained the rank 
of lieutenant 
colonel. In 1949, he 
escaped from the 
Communist govern
ment and fled to 
Hong Kong. In the 
early 1950s, he trav
eled to South Korea 

to train U.S. Navy personnel during the 
Korean War. He and other instructors 
were later confined to a detention camp 
in South Korea. When he was released 
from detention in 1959, he journeyed to 
the United States where he attended Del
gado Community College to study avia
tion and work at Lakefront Airport as a 
mechanic. He pursued his education to 
become a professor of aviation at Delgado 
in the 1980s. He also taught Tai Chi to 
friends and his students in the local park, 
and played traditional Chinese instru
ments at many concerts and Chinese fes
tivals. Hc continued to work inspecting 
airplanes until he retired in 1995. 

Mr. Liang is survived by his wife, 
Evelyn, and son, David. 

NEW PRODUCTS 
- continued from page 27 

sizes, various materials, and a full range of 
vacuum cup suspension systems to match 
applications. They are suitable for use in 
virtually all vacuum-based automation, 
pick-and-place, and material transfer sys
tems. Also, the cups have an inside safety 
sealing edge and a short lip design for 
rapid vacuum attachment and release. 

Anver Corp. 127 
36 Psirmentcr Rd.. Hudson, MA 01749 

Change of Address? 
Moving? 

Make sure delivery of your Welding 
Journal is not interrupted. Contact the 
Membership Department with your 
new address information — (800)443-
9353. ext. 217; smateo@aws.org. 
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COMING EVENTS 
— continued from page 124 

City 

Beaumont. Tex. 
Beaumont, Tex. 

Birmingham, Ala. 
Birmingham, Ala. 

Boston. Mass. 
Boston, Mass. 

Charlotte, N.C. 
Chicago, 111. 
Chicago, 111. 
Chicago, 111. 

Columbus, Ohio 
(NBBPVI) 
Columbus. Ohio 
(NBBPVI) 
Columbus, Ohio 
(NBBPVI) 
Columbus. Ohio 
(NBBPVI) 
Corpus Christi, Tex. 
Dec. 17, 2005; Feb. 
Dallas, Tex. 

Dallas, Tex. 
Dallas, Tex. 

Dallas, Tex. 
Dallas, Tex. 

Denver, Colo. 
Denver, Colo. 

Denver, Colo. 
Detroit. Mich. 
Fargo, N.Dak. 
Fresno, Calif. 
Hartford, Conn. 
Houston. Tex. 
Houston, Tex. 
Indianapolis, Ind. 
Indianapolis. Ind. 

Kansas City, Mo. 
Knoxville, Tenn. 
Las Vegas, Nev. 
Las Vegas. Nev. 

Seminar Date 

Nov. 5-10, 2006 
June 5-9, 2006 
Certified Welding Supc 
Feb. 5-10, 2006 
Feb. 6-10. 2006 
Certified Welding Supc 
Jan. 22-27. 2006 
Jan. 23-27. 2006 
Certified Welding Supe 
Aug. 20-25. 2006 
July 23-28. 2006 
Oct. 22-27. 2006 
July 24-28. 2006 

Exam Date 

Nov. 11 
June 10 

r\ isor 
Feb. 11 
Feb. 11 

rvisor 
Jan. 28 
Jan. 28 

rvisor 
Aug. 26 
Julv 29 
Oct. 28 
July 29 

Radiographic Interpretation 
Dec. 5-9, 2005 

April 24-28, 2006 

July31-Aug.4, 2006 

Dec. 11-15, 2006 

EXAMS ONLY 
11, April 22, July 15, Dec. 

Nov. 14-19, 2005 

Dec. 10 

April 29 

Aug. 5 

Dec. 16 

16,2006 
No Test 

9-Year Recertification Course 
Jan. 8-13. 2006 
March 20-25, 2006 

Jan. 14 
No Test 

9-Year Recertification Course 
Sept. 24-29, 2006 
Nov. 13-18.2006 

Sept. 30 
No Test 

9-Year Recertification Course 
Jan. 29-Feb. 3. 2006 
Feb. 20-25, 2006 

Feb. 4 
No Test 

9-Year Recertification Course 
Oct. 8-13, 2006 
Sept. 24-29. 2006 
June 4-9. 2006 
Jan. 8-13. 2006 
Feb. 26-March 3. 2006 
March 12-17.2006 
Aug. 13-18.2006 
Feb. 26-March 3. 2006 
Feb. 27-March 3, 2006 

Oct. 14 
Sept. 30 
June 10 
Jan. 14 
March 4 
March 18 
Aug. 19 
March 4 
March 4 

Certified Welding Supervisor 
Julv 16-21.2006 
Exam Onlv 
March 5-10, 2006 
March 6-10, 2006 

Radiographic Interpretation 
Long Beach. Calif. 
Long Beach. Calif. 
Linn Beach. Calif. 
Long Beach, Calif. 

Louisville, Ky. 
Louisville, Ky. 
Louisville, Ky. 

Memphis. Tenn. 
Miami, Fla. 

Nov. 6-11,2005 
May 7-12, 2006 
Nov. 5-10, 2006 

Julv 22 
Jan. 21,2006 
March 11 
March 11 

Nov. 12 
Nov. 13 
Nov. 11 

Nov. 6-10, 2006 Nov. 11 
Radiographic Interpretation 
Nov. 13-18.2005 
Nov. 12-17.2006 
Nov. 13-17.2006 

Nov. 19 
Nov. 18 
Nov. 18 

Radiographic Interpretation 
Aug. 6-11,2006 
Dec. 4-9. 2005 

| NOVEMBER 2005 

Aug. 12 
Dec. 10 

City 

Miami, Fla. 
Miami, Fla. 
Miami, Fla. 
Jan. 19, Feb. 16. Ma 

Seminar Date 

May 21-26, 2006 
Dec. 3-8, 2006 
EXAMS ONLY 

rch 16, April 20, June 
Sept. 21, Oct. 19,2006 
Milwaukee. Wis. 
Milwaukee. Wis. 
Milwaukee, Wis. 

Minneapolis, Minn. 
Mobile, Ala. 
Nashville, Tenn. 
Newark, N.J. 
Norfolk, Va. 
Norfolk, Va. 

Ontario, Calif. 
Orlando, Fla. 

Orlando, Fla. 
Orlando. Fla. 

Orlando. Fla. 

Perrysburg, Ohio 
Philadelphia. Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Pittsburgh, Pa. 

Pittsburgh. Pa. 
Pittsburgh, Pa. 

Portland. Maine 
Portland. Maine 
Portland. Maine 

Portland. Ore. 
Portland. Ore. 
Portland. Ore. 

Roanoke, Va. 
Rochester. N.Y. 
Reno, Nev. 
Rochester. N.Y. 
Sacramento. Calif. 

Sacramento. Calif. 
St. Louis, Mo. 
St. Louis, Mo. 
St. Louis. Mo. 
Salt Lake City, Utah 
Salt Lake City, Utah 

San Antonio. Tex. 
San Diego, Calif. 

San Diego, Calif. 
San Francisco. Calif. 
San Juan. P.R. 
San Juan. P.R. 

April 30-May 5, 2006 
Sept. 24-29. 2006 
Sept. 25-29, 2006 

Exam Date 

May 27 
Dec. 9 

5, July 20, Aug. 17, 

May 6 
Sept. 30 
Sept. 30 

Certified Welding Supervisor 
Sept. 17-22.2006 
Exam Onlv 
March 5-10, 2006 
May 7-12, 2006 
Feb. 19-24.2006 
Feb. 20-24. 2006 

Sept. 23 
March 18,2006 
March 11 
May 13 
Feb. 25 
Feb. 25 

Radiographic Interpretation 
Jan. 29-Feb. 3. 2006 
Dec. 5-10, 2005 

Feb. 4 
No Test 

9-Year Recertification Course 
Julv 9-14. 2006 
Dec. 4-9. 2006 
9-Year Recertification 
July 10-14. 2006 

Juh 15 
No Test 

Course 
Julv 15 

Radiographic Interpretation 
Exam Onlv 

July 9-14. 2006 
Oct. 8-13, 2006 
April 2-7, 2006 
June 12-17, 2006 
9-Year Recertification 
Oct. 15-20,2006 
April 3-7, 2006 
Certified Welding Sup 
April 23-28, 2006 
Julv 23-28, 2006 
July 24-28, 2006 

March 4, 2006 
July 15 
Oct. 14 
April 8 
No Test 

Course 
Oct. 21 
April 8 

ervisor 
April 29 
Julv 29 
July 29 

Certified Welding Supervisor 
Nov. 6-11,2005 
Nov. 5-10. 2006 
Nov. 6-10. 2006 

Nov. 12 
Nov. 11 
Nov. 11 

Certified Welding Supervisor 
April 23-28, 2006 
Exam Onlv 

Oct. 29-Nov. 3, 2006 
Exam Onlv 

April 3-8. 2006 
9-Year Recertification 
June 4-9. 2006 
Exam Onlv 

May 21-26. 2006 
Exam Only 
Aug. 6-11.2006 
Aug. 7-11,2006 

April 29 
March 18.2006 
Nov. 4 
Aim. 26. 2006 
No Test 

Course 
June 10 
Dee. 3. 2005 
May 27 
Dec. 2, 2006 
Aug. 12 
Aug. 12 

Certified Welding Supervisor 
Oct. 15-20.2006 
Aug. 28-Sept. 2. 2006 
9-Year Recertification 
Sept. 17-22.2006 
March 19-24,2006 
Dec. 4-9, 2005 
April 2-7. 2006 

Oct. 21 
No Test 

Course 
Sept. 23 
March 25 
Dec. 10 
April 8 



City Seminar Date Exam Date 

Seattle. Wash. 
Seattle, Wash. 
Sioux Falls, S.Dak. 
Spokane, Wash. 
Spokane, Wash. 

Syracuse, N.Y. 
Tulsa, Okla. 
Waco, Tex. 
York, Pa. 

Jan. 29-Feb. 3, 2006 
Sept. 17-22,2006 
Nov. 13-18.2005 
May 7-12, 2006 

Feb. 4 
Sept. 23 
Nov. 19 
May 13 

May 8-12, 2006 May 13 
Certified Welding Supervisor 
Sept. 10-15, 2006 
Oct. 15-20,2006 
Exam Only 
Exam Onlv 

Sept. 16 
Oct. 21 
May 6, 2006 
March 25. 2006 

INTERNATIONAL COURSES 

The Mexico training and testing location is DALUS, S.A. de 
C.V, Monterrey, N.L. Contact: Lorena Garza at info@dalus.com. 
DALUS is an AWS-accredited training and testing facility. It em
ploys the S.E.N.S.E. (Schools Excelling Through Skill Standards 
Education) programs. 

Monterrey, Mex. March 27-31. 2006 April 1 

An Important Event 
on Its Way? 

Send information on upcoming events to the Welding 
Journal Dept., 550 NW LeJeune Rd., Miami, FL 33126. 
Items can also be sent via FAX to (305) 443-7404 or by 
e-mail to woodward@aws.org. 

Were You Featured 
In This Issue? 

WELPJWG 
Reprints are a polished way to showcase 
thrrd party endorsements adding credibility 
to your product, company or service. They 
demonstrate to your clients, partners and 
employees that you have been recognized 
in a well-respected magazine. 

We can professionally customize your 
reprints with your company logo and 
business information. 

FosteReprints 

fltedtk 
WeMM aluminum anil 

mc Hew fort ct 

• Trade Shows 

' Sales Aids 

' Media Kits 

• Employee Training 

• Sales Presentations 

• Conference Material 

• Educational Programs 

•PDF for your Company's 

Web Site 

HIRE JOB SEEKERS WHO STAND OUT 
g > www.awsjobfind.com 

BETTER CANDIDATES, BETTER RESULTS 
AWS JobFind works better than other job sites because it special
izes in the materials joining industry: Hire those hard-to-find 
Certified Welding Inspectors (CWIs), Welders, Engineers, Welding 
Managers, Consultants and more atwww.awsjobfind.com You'll 
find more than 2,000 resumes of top job seekers in the industry! 

THE TOOLS TO 0 0 MORE 
AWS JobFind provides companies with the tools to post, edit and 
manage their job listings easily and effectively, any day or time, 
have immediate access to an entire resume database of qualified 
candidates, look for candidates who match their employment 
needs: full-time, part-time or contract employees, receive and 
respond to resumes, cover letters, etc. via e-mail. 

SEE US AT FABTECH/AWS SHOW BOOTH 3140 Circle No. 17 on Reader Info-Card 
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WELDING 
Welding Journal 2006 Editorial Calendar 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Shipbuilding Takes to Welding 
Welding in the Railroad Industry 

Creativity with Welding 
Best Practices Series: Gas Metal 

Arc Welding 

Trends in Friction Stir Welding 
Resistance Welding Developments 

What's New in Wire Feeders 
Welding Aluminum Successfully 
Bonus: The American Welder 

Thermal Spraying Applications 
Best Practices Series: Shielded 

Metal Arc Welding 

Pipe and Tube Welding 
Metal Cutting Update 

What's New with Explosion Welding 
Hardfacing: Electrodes and Applications 

Welding in the Automotive Industry 
Best Practices Series: Gas Tbngsten 

Arc Welding 

Brazing and Soldering 
Fighting Corrosion 
Bonus: The American Welder 

AWS Welding Show Preview 

Cleaning the Air in the Workplace 
Best Practices Series: Flux Cored 

Arc Welding 

Welding Racing Cars 
Stud Welding Basics 

Editorial 
Deadline 

Nov. 18 '05 

Dec. 18 '05 

Jan. 18 

Feb. 17 

March 20 

April 19 

Free Readership Survey 
for Advertisers 

May 17 

June 19 

July 19 

Aug. 18 

Advertisin 
Deadline 

Dec. 2 '05 

Jan. 2 

Feb. 1 

March 2 

April 3 

May 1 

June 2 

July 3 

Aug. 2 

Sept. 4 

Sept. 18 Oct. 2 

Bonus Distribution: 
FABTECH International/ 
AWS Welding Show 

Oct. 17 Nov. 1 
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Lasers on Steroids 

i i 

WW»» [^©^fflrOo©©^ arc 
BmsB -182-4 

SEE US AT FABTECH/AWS SHOW BOOTH 4036 Circle No. 110 on Reader Info-Card 

Statement of Ownership, Management and Circulation for U.S. Postal Service (Required by U.S.C. 3685) 

I . TITLE OF PUBLICATION: Welding Journal 2. PUBLICATION NO: ISSN 0043-2296 
3 DATE OF FILING: September 28, 2005 4. FREQUENCY OF ISSUE: Monthly 
5. NO OF ISSUES PUBLISHED ANNUALLY: 12 6. ANNUAL SUBSCRIPTION: $90.00 
7. MAILING ADDRESS OF KNOWN OFFICE OF PUBLICATION: 550 N.W. LeJeune Rd., Miami, Dade County, Florida 33126 
8. MAILING ADDRESS OF THE HEADQUARTERS OR GENERAL BUSINESS OFFICES OF THE PUBLISHERS: 

550 NW LeJeune Rd., Miami, Dade County, Florida 33126 
9, NAMES AND COMPLETE ADDRESS OF PUBLISHER, EDITOR AND MANAGING EDITOR: 

PUBLISHER: Jeffrey D. Weber, AWS, 550 NW LeJeune Rd., Miami, Florida 33126 
EDITOR: Andrew Cullison, AWS, 550 NW LeJeune Rd.. Miami, Florida 33126 
MANAGING EDITOR: Zaida Chavez 

10, OWNER: NAME: American Welding Society.lnc. ADDRESS: 550 NW LeJeune Rd„ Miami, Florida 33126 
I I . KNOWN BONDHOLDERS, MORTGAGEES, AND OTHER SECURITY HOLDERS OWNING OR HOLDING 1 PERCENT OR MORE 

OF TOTAL AMOUNT OF BONDS, MORTGAGES OR OTHER SECURITIES: None 
12. The purpose, function, and nonprofit status of this organization and the exempt status for Federal income tax purposes: 

Has not changed during preceding 12 months 
13, Publication Tittle: Welding Journal 14. Issue date for Circulation Data Below: October 2005 
15. EXTENT AND NATURE OF CIRCULATION: 

A. Total No. Copies Printed (Net Press Run) 
B. Paid and/or Requested Circulation 

1. Paid / Requested Outside-County Mail Subscriptions Stated on Form 3541 
2. Paid In-County Subscriptions Stated on Form 3541 
3. Sales Through Dealers and Carriers, 
Street Vendor, Counter Sales, and other Non-USPS Paid Distribution 
4. Other Classes Mailed Through the USPS 

C. Total Paid / Requested Circulation 
D. Free Distribution by Mail (Samples, complimentary and other free) 

1. Outside-County as State on Form 3541 
2. In-County as Stated on Form 3541 
3. Other Classes Mailed Through the USPS 

E. Free Distribution Outside the Mail (Carriers or other means) 
F. Total Free Distribution 
G. Total Distribution 
H. Copies not Distributed 
I. Total 
J. Percent Paid and / or Requested Circulation 

16. Statement of Ownership will be printed in the November 2005 issue of this publication. 
I certify that the statements made by above are correct and complete: 
Andrew Cullison, Publisher 

Average No. Copies Each 
Issue During Preceding 
12 Months 

50,816 

48,764 
None 
None 

None 
48,764 

463 
None 
None 
None 
463 
49,143 
1,673 
50,816 
9 9 % 

Actual No.Copies of 
Single Issue Published 
Nearest to Filing Date 

50,900 

49,195 
None 
None 

None 
49,195 

450 
None 
None 
None 
450 
49,645 
1,255 
50,900 
99% 

WELDING JOURNAL 



American Welding Society 

Friends and Colleagues: 

The American Welding Society established the honor of Counselor to recognize individual 
members for a career of distinguished organizational leadership that has enhanced the image 
and impact of the welding industry. Election as a Counselor shall be based on an individual's 
career of outstanding accomplishment. 

To be eligible for appointment, an individual shall have demonstrated his or her leadership 
in the welding industry by one or more of the following: 

• Leadership of or within an organization that has made a substantial contribution to the 
welding industry. The individual's organization shall have shown an ongoing commitment to the 
industry, as evidenced by support of participation of its employees in industry activities. 

• Leadership of or within an organization that has made a substantial contribution to train
ing and vocational education in the welding industry. The individual's organization shall have 
shown an ongoing commitment to the industry, as evidenced by support of participation of its 
employees in industry activities. 

For specifics on the nomination requirements, please contact Wendy Sue Reeve at AWS 
headquarters in Miami, or simply follow the instructions on the Counselor nomination form in 
this issue of the Welding Journal. The deadline for submission is July 1, 2006. The committee 
looks forward to receiving these nominations for 2007 consideration. 

Sincerely, 

H. E. Cable 
Chairman, Counselor Selection Committee 

applications on page 175 



RED HOT! Products 

All-Fab's 
Tank Turning Rolls 

All-Fab's model RD-S-V. 
tank turning rolls ha.e 
variable speed, hand
held pendent control, 
on/off foot control, max
imum capacity per set 
6600 lbs and both drive 
rolls are independently 

powered. The LED readout for speed adjustment, adjustable center dis
tance. Contact us for more information. 
All-Fab Corp 
1235 Lincoln Road 
Allegan, Ml 49010 
(269) 673-6572 
FAX: (269) 673-1644 
Website: www.allfabcorp.com 
E-mail: sales@allfabcorp.com 

Circle No. 150 

Harley-Davidson® 
Welding Helmets 

Combining the most 
advanced filter tech
nology with cutting-
edge design, the 
Harley-Davidson® 
Welding Helmets pro-

Circle No. 154 v j ( j e s p r e m j u m sty|e 

with unrivaled performance. Four filter options will suit a broad range of 
applications. All helmets feature patented telescoping headgear design 
and extended coverage of the helmet shell provide unsurpassed comfort. 

Bacou-Dalloz 
910 Douglas Pike 
Smithfield, Rl 02917 
(800)682-0839 
Website: www.bacou-dalloz.com 
©2005 H-D. All rights reserved. Manufactured by Bacou-Dalloz under license from Harley-Davidson Motor Co. 

See Us at Fabtech/AWS 
Booth # 1066 

EZ Wipes™ Weld and Shop Cleaning Wipes 
EZ Wipes™ are multi-purpose, saturated 
abrasive cleaning wipes that remove oil, 
grease, marker and a number of other 
contaminants from a variety of surfaces. 
EZ Wipes™ can be used in the harshest of 
welding, manufacturing, engineering and 
industrial work environments where dirt 
and grime are at hand. EZ Wipes™ are 
ideal for cleaning industrial work surfaces, 
tools, machinery and especially pipes, 
where contamination can severely impact 
the quality of the weld. For additional prod
uct information, please visit www.aquasol-
corporation.com or call 1-800-564-9353. 

Circle No. 151 

See Us at Fabtech/AWS 
Booth # 1075 

Aquasol Corporation 
1576 Sweet Home Road 
Amherst, NY 14228 
(800) 564-WELD 

Circle No. 155 

See Us at Fabtech/AWS 
Booth #7123 

High Purity Gas 

High Purity Gas' commitment to 
quality and service has led us to 
become the largest wholesale sup
plier of propylene in the U.S. with a 
network of 3000 outlets. From our 
knowledgeable technical staff to our 
senior management to our hard 
working operations team, our goal 
is to deliver a safe, economical and 
effective fuel in a timely, efficient 
and friendly manner. This is our 
pledge. We will not settle for less. 

BTU Gases, LLC 
4344 South Main 
Pearland, TX 77581 
(281) 482-7007 
FAX: (281) 482-9216 

40% LARGER VIEWING AREA 
ArcOnes XTREME™ auto-darkening welding 
filters have an UNBELIEVABLE 40% larger view
ing area than any other autodarkening filter on 
the market today. Three auto-darkening welding 
filters to choose from with sensitivity, delay, 
and grind mode in a single shade 10 or a vari
able shade 9-12 and 7-14. Available in the 
Viper in Black, Purple/Black, and Blue 
Lightning, VMX, and Ghost Rider special finish 
helmet designs. 

Wfj^^m A r c 0 n e is a d i v o f A.C.E. Intl. 
WJ^^^. 85 Independence Drive 

~fZ^M\ Taunton, MA 02780 
_ ^ ™ (800) 223-4685 

JJRCOJVJF FAX: (508) 884-9666 
Website: www.arclweldsafe.com 

K / i ^ A r 

Circle No. 152 
See Us at 

Fabtech/AWS 
Booth #5120 

Mini-Vert... 
The Power Tool For Welding 
Compact Battery/Powered 
Welding Travel Carriage 
The Bug-0 Systems Mini-Vert is held on 
the workpiece with strong permanent 
magnets. It will travel and carry a weld
ing gun in flat or vertical positions pro
ducing continuous uniform fillet welds. It 
features a quick torch mount that allows 
the welding gun to be rapidly moved 

from one side of the machine to the other, 
enabling the operator to weld the entire workpiece from end to end. The 
Mini-Vert is shipped with one (1) battery and one (1) battery charger. 

Bug-0 Systems Div. of Weld Tooling Corp. 
3001 W. Carson St. 
Pittsburgh, PA 15204 

Circle No. 156 

(800) 245-3186 
FAX: (412) 331-0383 

See Us at Fabtech/AWS 
Booth # 5066 

M Workhorse 

Circle No. 153 

See Us at Fabtech/AWS 
Booth # 2072 

Workhorse Welders Are Now 
Protected Against Corrosion 

ARCON's time-proven Seahorse protec
tion is incorporated into every portable 
inverter arc and stud welder built to pro
vide superior protection against humidi
ty, moisture, dust, fungus and other 
contaminants. The Seahorse protection 
is now provided at no additional cost to 
the consumer. 

ARCON Welding 
2203 Northwood Dr. Bldg. 10 
Salisbury, MD 21801 
(888) 512-7266 
FAX: (410) 572-6027 
Website: www.arconweld.com 
Email: sales@arconweld.com 

A Breakthrough To A New-World Of Engine-Driven Welders 

Our new MPM 165 welder/generator with a four 
stroke reliable Honda engine is truly portable 
and goes where others can't. It provides up to 
150 amps of DC power to handle steel up to 
1/2" thick. Runs 6010 and 7018 electrodes. 
Lightweight (72 pounds) but powerful, its 
unique DC chopped auxiliary output allows oper
ation of virtually all standard hand-held power 
tools. Compactly designed and quiet to oper
ate, it produces superior weld results. 

Burco Welding Products 
614 Old Thomasville Road 
High Point, NC 27260 
(800) 982-8726 
FAX: (336) 887-6194 
Website: www.burco.net 
E-mail: burcoweld@aol.com 
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Non-Metallic Weld Backings 

At Cerbaco we will provide you with the 
proper weld backings for your applica
tions. Our engineers will be happy to 
assist you in implementing a backing 
that will give you a finished quality, full 
penetration weld from one side. 
Cerbaco weld backings eliminate the 
need for arc gouging and heavy grind
ing. Cerbaco can also develop new 
backings and formulations for your 
specific needs. Cerbaco Ltd is the one 
source for weld backings. 

Cerbaco Ltd. 
809 Harrison Street 
Frenchtown, NJ 08825 
(908) 996-1333 
FAX: (908) 996-0023 

Dustvent's New 
Workstations 

Introducing Dustvent's three new 
workstation products. The low 
profile workstation is a welding 
bench and a workbench. 
Dustvent's product line provides 
work surfaces for virtually any 
application. These workstations 

Circle No. 162 a r e designed to maximize dust 
capture, while providing comfort 

for the operator. Dustvent workstations are the perfect add-on to any dust 
collection system. Dustvent's environmental products enable all employ
ees to work in a safe and comfortable environment. 

Dustvent, Inc. 
(800) 553-3687 
FAX: (630) 543-1407 
Website: www.dustvent.com 

See Us at Fabtech/AWS 
Booth #4120 

Advanced Welding System 

Save Time and Money! 

Highest Level of Code Checking E 

Only ONE program needed to manag. 
••/elders and generate welding procedu 
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Advanced Welding System 

Quickly and easily create fully Code-
Checked WPQRs, PQRs, and WPSs in 
accordance with AWS D l . l , in addi
tion to pre-qualified WPSs under 
Section 3. Full welder management 
including continuity, inspection, and 
NDE. A huge materials database and 
cutting edge report system round out 
this complete solution from a compa
ny that's been proudly designing weld
ing software in the U.S. for over 18 
years. Free Demo Available! 

Computer Engineering, Inc. 
509 NW 5th Street 
Blue Springs, MO 64014 
(800) 473-1976 
FAX: (816) 228-0680 
Website: www.computereng.com 

Weld-Ready Preps 
from E.H. Wachs 
The perfect weld starts with the perfect 
prep. That's why so many companies rely 
on E.H. Wachs Company to supply cold-cut
ting and beveling equipment for the perfect 
weld-ready prep every time. Our equipment 
is safe, easy to operate and creates no 
heat-affected zone, eliminating hazardous 
emissions and creating an accurately 
machined prep, to help you stay within 
schedule and budget. 
E.H. Wachs Company 
100 Shepard Street 
Wheeling, IL 60090 
Worldwide: (847) 537-8800 
Toll-free in US: (800) 323-8185 
FAX: (847) 520-1147 
Website: www.wachsco.com 
Email: sales@wachsco.com 

WeldOffice® Software 
Fast... simple...consistent...creation 
and management of welding proce
dures, welder qualifications and NDE 
reports. ASME IX, AWS Dl . l and EN 
code validation supported by knowl
edgeable welding engineers and code 
committee members. Superior per
formance with superior technical sup
port. Complete solutions for QA/QC 
management of plants, fabrication 
shops and construction projects. 

C-spec 
PO Box 27604 
Concord, CA 94527 
(888) 673-9777 
FAX: (925) 889-4490 
Website: www.cspec.com 
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D.L. Ricci FX4.0 
Tube Squaring 
Tube facing and chamfering machine 
features Easy-Latch Clamping, drop-in 
collets, micro-feed control and two-
speed electric drive. The 4" cutting 
head accepts standard or special tool
ing for beveling and tube facing. 
Accurate burr free weld preparation is 
accomplished with minimal effort. 
Prepares tubes up to .375" in thick
ness. Diameters .125" to 4.5". See it 
along with other tube machining equip
ment in action at www.dlricci.com. 

D.L. Ricci Corp. 
5001 Moundview Drive 
Red Wing, MN 55066 
(651)388-8661 
FAX: (651) 388-0002 

. M ... FABTECH2005. 
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ESAB Beam-Travelling 
Carriage 
A beam-mounted carriage, fitted 
with an A2 or A6 welding head, is 
an ideal solution for submerged-
arc and MIG welding. Whether it 
be longitudinal welding or weld
ing circular workpieces, the 
beam-travelling automatic weld
ing machine can be combined 
with fixtures and handling equip
ment for ideal workpiece posi
tioning. LIVE! Fabtech/AWS 
Welding Show Booth. 

Esab Group Canada, Inc. 
6010 Tomken Road 
Mississauga, ON L5T 1X9 
Canada 
(905) 670-4842 
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AlcoTec Premium Quality 
Aluminum Welding Wire 
AlcoTec's new 50 pound 
AlumaPak Mini is exploding onto 
the aluminum wire market. 
Welders are now able to weld 50 
pounds at a time between 
changeovers. Benefits include 
increased productivity, a lighter 
gun and the elimination of dis
posal issues with the empty plas
tic spools, and lower per-pound 
wire costs. Call 1-800-228-0750 
or visit www.alcotec.com for 
more information. 

ESAB Welding & 
Cutting Products 

411 S. Ebenezer Road 
Florence, SC 29501 
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Atom Arc® 7018 
Covered Electrodes 

The Atom Arc 7018 covered electrode is 
the original iron powder, low hydrogen 
electrode produced in the United States. 
It continues to be the industry standard 
today. Atom Arc 7018 electrodes 
achieve outstanding economy and 
mechanical properties for welding car
bon steels, high sulfur steels enameling 
steels and low alloy, high tensile steels in 
all thicknesses. They are ideal for proj
ects that require the highest possible 
quality and reliability. Ask for Atom Arc by 
name! Visit www.esabna.com or call 1-

800-ESAB-123 for more information 

ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 

See Us at Fabtech/AWS 
Booth #5018 & 6018 
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New ESAB MigMaster® 
1 7 3 / 2 0 3 / 2 5 3 

The new MigMaster line 
includes the 173 (170 amp), 
203 (200 amp) and 253 (250 
amp) and are all equipped with 
the exclusive Power Smoothing 
Device™, providing three-
phase performance in a single-
phase machine. The complete, 

ready-to-weld packages include ESAB's new MXL torches, multi-step volt
age switch and wire speed potentiometer. Visit www.esabna.com or call 
1-800-ESAB-123 for more information. 

ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 

See Us at Fabtech/AWS Booth #5018 & 6018 

Coreshield™ 6 and 8 
Self-Shielded Flux Cored Wires 

Coreshield self-shielded flux cored wires 
are FEMA tough and user friendly. They 
combine exceptional strength, high dep
osition rates and outstanding arc char
acteristics. With higher welder appeal 
than any wire in its class, Coreshield 

Circle No. 171 consistently demonstrates excellent 
performance in bridge and structural steel fabrication. Coreshield 6 is the 
first choice for splice joints, flat and horizontal welds in structural appli
cations. Coreshield 8 has exceptional arc characteristics and can be used 
in all positions utilizing stringer beads, or in straight progression. Visit 
www.esabna.com or call 1-800-ESAB-123 for more information. 

ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 

See Us at Fabtech/AWS 
Booth #5018 & 6018 

HandyPlasma" 3 8 0 

At 22 lbs, the ultra-portable 
HandyPlasma 380 is ready-to-go, right 
out of the box. Solid 3/8-inch cutting 
performance is ideal for maintenance 
and other applications requiring versa
tile cutting capacity. Equipped with the 
PT-31XL durable torch, output is 30 
amps at 35% duty cycle and input is 
208/230 vac 1 ph, 50/60 Hz 19/18 
amps. Visit www.esabna.com or call 
1-800-ESAB-123 for more information. 

ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 

See Us at Fabtech/AWS Booth #5018 & 6018 
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New ESAB Submerged 
Arc Fluxes 

ESAB introduces three new fluxes to 
their submerged arc line. OK 10.62 is 
a low hydrogen electrode that has out
standing mechanical properties for 
critical weldments. OK 10.62 is gen
erally used for off-shore vessels, pres
sure vessels and in shipbuilding. 
OK10.71 has been introduced for use 
in general purpose fabrication. 
OK10.72 has excellent mechanical 
properties and is generally used in 
windtower and railcar production. Visit 
www.esabna.com or call 1-800-ESAB-
123 for more information. 

ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 

Sureweld 70LH 

Sureweld 70LH is a newly devel
oped moisture resistant, low 
hydrogen iron powder electrode, 
with a stable arc that allows the 
operator to hold a tight arc and 
use a drag technique. The weld 
deposit has exceptional impact 
toughness, intended for carbon 
and low alloy steels having speci
fied tensile strength up to 70,000 
psi. The flux coating allows it to 

join some "hard to weld" steels, including some free machining grades. 
Visit www.esabna.com or call 1-800-ESAB-123 for more information. 
ESAB Welding & Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 

See Us at Fabtech/AWS Booth #5018 & 6018 
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Great things happen 
when you put us to work. 

Call 1-800-ESAB-123, 
press 5, or visit 
www.esabna.com 
for more information 
about our 
100% Satisfaction 
Guarantee. 

Your Partner in 
E S A B Welding & Cutting 

Since 1904 
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Jesse James Signature 
Series MultiMaster™260 

This industrial strength, ready-to-
weld multi-process package offers 
many advantages. Its advanced 
SuperSwitch™ technology makes it 
easy to change between Mig, Tig, or 
Stick operations. The output preset 
capabilities make for quick set-up. It 
has DC welding output from 15 to 
300 amps and is rated 260 amps 
at 50% duty cycle. Visit www.esab-
na.com/jesse or call 1-800-ESAB-
123 for more information. 

ESAB Welding & 
Cutting Products 

411 S. Ebenezer Road 
Florence, SC 29501 

i lTAL WELDING 
. uthat-Acif amUi have dene with Uiis. 
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Jesse James Signature 
Series PowerCut™ 6 5 0 

This plasma arc cutting package 
offers powerful cutting perform
ance, manually cutting 5/8 inch and 
severing 1/2 inch at an affordable 
price. The big machine power in a 
portable package is an ideal outfit 
that arrives complete and ready to 
cut. Visit www.esabna.com/jesse 
or call 1-800-ESAB-123 for more 
information. 

ESAB Welding & 
Cutting Products 

411 S. Ebenezer Road 
Florence, SC 29501 
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pushed welding technology to new horizons 

Exel Orbital Systems Inc. 
1448 19th Street 
Santa Monica, CA 90404 
(310) 449-0054 
Website: www.exelorbital.com 

Advanced Line of 
Orbital Welding 
Equipment 

Exel Orbital Systems manufac
tures an advanced line of 
orbital welding equipment 
capable of welding up to 200 
amps and 5" in diameter. With 
peripherals such as an auto
matic pressure controller and 
high purity purge fittings for 1-
1/2" to 6" diameter Exel has 

See Us at Fabtech/AWS 
Booth #5124 
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Automated Bend 
Specimen Cutting 
System 

The Fischer Model BSC Bend 
Specimen Cutting System can 
achieve weld bend specimen 
cutting times of 3 to 5 minutes 
per bend for plain carbon 
steel. Bend testing is competi
tive with radiography with this 
method. Fixtures are available 

for removing bend specimens from plate or pipe and for removing back
ing bars. For more information, visit our website. 
Fischer Engineering Company 
8220 Expansion Way 
Dayton, OH 45424 
(937) 754-1750 
FAX: (937) 754-1754 
Website: www.fischerengr.com 
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Jesse James Signature 
Series Meta I Master 
Oxyfuel Outfit 

This heavy-duty oxyfuel outfit 
includes the PUROX 4200 Series 
cutting tips, plus special 2 1/2 inch 
gauges on the R-72 regulators, and 
ease-on oxygen valves in the CW-
300 cutting attachment. This outfit is 
a favorite for general purpose weld
ing and cutting in a professional set
ting. Visit www.esabna.com/jesse 
or call 1-800-ESAB-123 for more 
information. 
ESAB Welding & 

Cutting Products 
411 S. Ebenezer Road 
Florence, SC 29501 
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Heavy Wall End Prep Tool 
Stands Up To Offshore 
Requirements 

The MILLHOG® Dictator End Prep 
Tool has a self-centering I.D. man
drel with a range of 4.5" I.D. to 
20" O.D. Tool is designed for "dry 
cutting" all materials of pipe 
including super duplex found in 
offshore facilities where weld qual
ity is critical. Tool is available for 
sale and rent. 

ESCO Tool 
50 Park Street 
Medfield, MA 02052 
(508) 359-4311 
FAX: (508) 359-4145 

0CENTEC' 

H V A C & PLUMBING 

4k* 

Gentec's HVAC/Plumbing Product Line 
The Gentec HVAC/Plumbing product line of 
soldering, brazing, heating, welding and cut
ting products includes a complete line of air 
gas torch handles with both quick connect 
(swirl flame) and screw connect (soft flame) 
tips. The swirl flame tips are offered with 
replaceable tip ends, a Gentec exclusive, and 
auto-ignite tips. Gentec tips are available for 
both air-acetylene and air-propane/Mapp 
applications. The Gentec HVAC/Plumbing 
Product Line is equivalent to and inter
changeable with all other major brands. When 
looking for high quality products at competi
tive prices look tor value with Gentec. 

Genstar Technologies Co. 
4525 Edison Ave. 
Chino, CA 91710 
(909) 606-2726 
Website: www.genstartech.com 

QJftj 
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H&M Band-Type Pipe Cutting 
and Beveling Machine 

H&M's Band-Type Cutting and Beveling 
Machine leads the way in speed, accura
cy, economy and versatility in its proven 
design. It is lightweight and compact for 
easy one-person setup and use. 
Seventeen stainless steel bands provide 
10"- to 96" pipe-cutting capacity and are 
designed to overlap, automatically com
pensating for over-sized, under-sized and 

out-of-round pipe. This rugged and dependable machine is protected by 
H&M's one-year warranty. 

H & M Pipe Beveling Machine Co., Inc. 
311 East Third Street 
Tulsa, OK 74120-2417 
(918) 582-9984 
Website:hmpipe.com 
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Production Weld Cells — 
FREE Robotic Training 
This robotic work cell is an example of 
how Hawk Technology specializes in 
designing custom robotic weld cells for 
your specific application requirements. 
They are designed and manufactured to 
accommodate specialized products for 
low and high production applications. We 
produce finished products on short lead 
times. Orders placed mentioning this 
listing will receive 3 weeks of free 
robotic training. 

Hawk Technology Ltd. 
8080 Centennial Expressway 
Rock Island, IL 61201 
(309) 787-6200 ext. 222; 
FAX: (309) 787-5440 
Website: www.hawktechnology.com 
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Best-Selling Welding 
Resources 

Industrial Press publishes key welding 
reference books, including Welding 
Essentials which makes welding easy 
for beginners and is a handy refer
ence for professionals, and Welding 
Fabrication and Repair which provides 
insights, ideas, and tips for solving 
real-world fabrication problems. To 
order or for more information go to 

WELD. 

Industrial Press, Inc. 
(212) 889-6330 
FAX: (212) 545-8327 
Website: www.industrialpress.com See Us at Fabtech/AWS 

Booth #12109 
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Welding Training 
To Enhance Skills 
This 44-page catalog explains in detail 
the wide range of welding classes 
offered by the Hobart Institute of 
Welding Technology. More than 23 sepa
rate welding courses are described by 
course objective, content and testing 
requirements. The catalog also contains 
the 2005 course schedule, training 
rates, and enrollment forms. Training 
may be done at our facility or yours. 

Hobart Institute 
of Welding Technology 

400 Trade Square East 
Troy, OH 45373 
(800) 332-9448 
FAX: (937) 332-5200 
Website: www.welding.org 

Hand-Held Nondepleting Oxygen Indicator 
The 
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Intercon hand-held OXY-3 Oxygen 
Indicator incorporates a nondepleting 
ceramic sensor that can accurately 
measure rest oxygen levels as small as 1 
ppm (part per million) volume. Oxygen 
indicators with readout capabilities of 
only 0.1% (1000 ppm) or 0.01% (100 
ppm) are not suitable for the welding 
industry as most precision welding is 
done below 70 ppm. Easy to use as well 
as robust, this oxygen sensor is 
designed for job sites as well as clean 
room work using a battery pack. 

Intercon Enterprises, Inc. 
1125 Fir Ave. 
Blaine, WA 98230 
(800) 665-6655 or (604) 946-6066 
FAX: (604) 946-5340 
Website: www.intercononline.com 

Custom Made Stringers For Spiral Staircases: 
Rolled/Formed/Fabricated 
To Your Specifications 
Hodgson Custom Rolling Inc. is one of North 

m America's largest plate rolling, forming, sec-
' j p . / f K » ' " "***"•_' tion rolling and fabricating companies, servic

ing numerous industries including the energy 
sectors of hydro, petro chemical, atomic, gas, 
oil, wind, etc. in addition to those in heavy 
manufacturing, steel pulp & paper, mining, 
marine forestry, etc. Hodgson has the expert
ise to roll curved structural sections into a Circle No. 183 

wide range of shapes and sizes (angle, wide flange beam, channel, bar, 
tee section, pipe, tubing, rail, etc.), specializing in custom made Spiral 
Staircase Stringers. 
HODGSON CUSTOM ROLLING INC. 
5580 Kalar Road, Niagara Falls, ON 
CANADA L2H 3L1 
(800) 263-2547 FAX: (905) 356-6025 
E-mail: hodgson@hodgsoncustomrolling.com 
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Imperial Weld Rings — 
When Only the Best Will Do! 

Produce consistent quality pipe and tub
ing welds at highest production rate. 
Precision engineered Imperial weld rings 
automatically center the joint and elimi
nate dangerous interior icicles and weld 
splatter. All of our products are manufac
tured to applicable US Military, ASME, 
ASTM, and MIL-1-23413 material specifi-

Standard Production Rings • Machine Rings • Consumable 
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cations. 
Inserts • Weld Test Coupons. 
Imperial Weld Ring Corporation 
80-88 Font St. 
Elizabeth, NJ 07206 
(908) 354-0011 
FAX: (908) 354-9014 
E-Mail: imperialweldring@erols.com 
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Johnson's New KWIK Flux 54 
"It Can Be Done" with Johnson's new 
KWIK FLUX 54 general purpose white flux 
for many silver brazing applications. 
Extremely fluid at brazing temperatures, 
1000° - 1600° F, to promote capillary 
flow with all alloys on hard-to-wet metals. 
Johnson also manufactures KWIK FLUX 
54SB, our black flux with boron for braz
ing at 1100° - 1600° F. It also offers 
good fluidity, even at the lower end of the 
temperature range. Please contact us at: 

Johnson Manufacturing Company 
114 Lost Grove Road 
Princeton, IA 52768 
(563) 289-5123 
FAX: (563) 289-3825 
Website: www.johnsonmfg.com 
E-mail:johnsonmfg@aol.com 

Kodak Releases 
Viewing Software 

KODAK INDUSTREX Digital Viewing 
Software Lite for industrial radiogra
phy is now available at no charge to 
owners of INDUSTREX Digital 
Systems for sharing images to be 
easily viewed, enlarged, compared, 
saved, and colorized by internal and 
external teams. To learn about our 
demonstration CD, visit 
www.kodak.com/go/tryindustrex or 
e-mail ndtproducts@kodak.com. 

Eastman Kodak Company 
343 State Street 
Rochester, NY 14650 
(585) 724-4688 
(877) 909-4280 
E-mail: ndtproducts@kodak.com 163 
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Products 

The Brazing Book Is Online 

The free, interactive, updated edition of The 
Brazing Book is available online where it 
can be viewed and/or ordered on CD. 
Written for both novices and pros, it is 
profusely illustrated and detailed. The 
book's five sections 1) explain how to use 
brazing properly; 2) display photographs 
of its many applications; 3) present 
numerous charts, technical information, 
brazing products, filler metals, fluxes, 
etc.; 4) detail the company's brazing serv
ices and equipment; and 5) supplies sup
plemental brazing-related information. 
Visit www.brazingbook.com. 

Lucas-Milhaupt, Inc. 
5656 S. Pennsylvania Ave. 
Cudahy, Wl 53110 
(800) 556-3856 
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Improved Plasma Cutting 
Contaminants in your compressed air system 
— dust, scale, condensed moisture and oil 
mist — seriously affect the quality of your 
plasma cuts. Installation of a Motor Guard sub
micronic air filter on your plasma machine will 
effectively remove these contaminants; elimi
nating arc-sputter and producing cleaner, 
faster, smoother cuts. Motor Guard filters vir
tually pay for themselves by reducing wear 
and prolonging the life of expensive tips and 
electrodes. Ask your welding equipment sup
plier for a Motor Guard Filter today. 

Motor Guard Corporation 
580 Carnegie Street 
Manteca, CA 95337 
(800) 227-2822 
FAX: (800) 237-7581 
Website: www.motorguardplasma.com 
Email: info@motorguard.com 
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Heat Treating Equipment 

Mannings' Heat Treating Equipment 
has proven itself reliable on projects 
demanding heat uniformity, accurate 
control, dependability and safety. 
Mannings' equipment is designed for 
manual, programmable, or remote 
operation. Economical to use and 
simple to operate, it is robust in con
struction and easily capable of heavy 
on-site work loads. 

Mannings USA 
200 Richards Ave. 
Dover, NJ 07801 
(800) 447-4473 
FAX: (973) 537-1581 
E-Mail: sales@manningsusa.com 
Website: www.manningsusa.com 

Five Reasons to Switch to Nabtesco's 
Hollow Shaft/High Torque — 
High Precision Gear Head 

• Near Zero Backlash (less than 1 arc-min) 
• High Torque and a Large Center Thru-Hole 

(up to 5 inches) 
• Extremely Rigid with High Shock-load 
• Integrated Bearings for External Load 

' ^l^L* Support 
• Quick and Easy Installation. 

MAKE THE UPGRADE TODAY! 
NABTESCO 

Tough Solutions to Tough Design Problems 
Nabtesco 
28850 Cabot Drive, Suite 300 
Novi Ml, 48377 
(248) 553-3020 
FAX: (248) 553-3070 
Website: www.nabtesco-precision.com 
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Amorphous Brazing 
Filler Metals 
Metglas Amorphous Brazing Filler 
Metals are 100% metallic ductile foils 
without organic binders or contami
nating residues. Metglas Brazing 
Foils are a solution to produce virtu
ally reject-free joints with high 
strength and superior corrosion 
resistance. Metglas Brazing Foils are 
available in various alloy composi
tions and widths and can be stamped 
into preforms with precise shapes. 

MetcjJzis', Inc. 
440 Allied Drive 
Conway, SC 29526 
(800) 581-7654 
FAX: (843) 349-6815 
Website: www.metglas.com 

Manufacturer & Distributor Of Brass, Bronze, and 
Copper Alloys 
National Bronze & Metals, Inc. (NBM) is a leading man
ufacturer & distributor of brass, bronze, and copper 
alloys. Dedicating a portion of its 10 million pound 
inventory to RWMA copper based alloys (class 1 
through class 5), NBM has made available alloys such 
as: C17200/C17510 (beryllium copper), C18000 
(copper chromium nickel silicon), C18150 (copper 
chromium zirconium), C18200 (chromium copper), 
C15000 (zirconium copper), C95300 (aluminum 
bronze). The main headquarters is conveniently locat

ed in Houston, Texas and stock for use in resistance welding applications 
is ready for immediate shipment in various shapes and forgings. 
NATIONAL BRONZE & METALS, INC. 
PO Box 800818 
Houston, TX 77280 
(713) 869.9600 FAX: (713) 869.2897 
Website: www.nbmmetals.com 
Email: nbm-sales@nbmmetals.com 

Circle No. 195 

See Us at 
Fabtech/AWS 
Booth #2106 
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See Us at Fabtech/AWS 
Booth #7002 

Moldex, Premium Welding 
Disposable Respirator 

The Moldex 2800N95 offers N95 pro
tection with an added carbon layer to 
protect welders from nuisance 
ozone/OV. The exclusive Dura-Mesh, 
shell resists collapsing - saving money 
because workers use fewer masks. 
When not in use, the HandyStrap, 
allows the 2800 to comfortably hang 
around the neck. For more informa
tion visit www.moldex.com/dispos-
ableprod/2800n95.htm. 

Moldex-Metric, Inc. 
10111 W.Jefferson Blvd. 
Culver City, CA 90232 
(310) 837-6500 

Circle No. 196 

See Us at Fabtech/AWS 
Booth # 20096 

SCOTCHMAN® Introduces 
New Fl 8510-20M Ironworker 

The Scotchman® Fully Integrated 85-
Ton Ironworker, with five built-in stations, 
offers versatility, flexibility and depend
ability. Standard features include 85-ton 
punch capacity, 10" throat, angle shear, 
rod shear, rectangular notcher and 20" 
flat bar shear. The Fl 8510 also accepts 
press brakes, tube shears, picket tools, 
and special tooling. 

Scotchman Industries, Inc. 
P. 0. Box 850 
Philip, SD 57567 
(800) 843-8844 
FAX: (800) 843-5545 
E-mail: sales@scotchman.com 
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Stainless Steel Electrodes 

Select-Arc has expanded its range 
of exceptional products with the 
introduction of a complete line of 
austenitic, martensitie, and ferritic 
stainless steel electrodes. Both the 
new SelectAlloy and Select stainless 
steel wires deliver superior feedabil
ity, superb welding characteristics, 
consistent deposit chemistry and 
excellent overall performance. 

Select-Arc, Inc. 
600 Enterprise Drive 
P.O. Box 259 
Fort Loramie, OH 45845-0259 
(800) 341-5215 
FAX: (937) 295-5217 
Website: www.select-arc.com 

Circle No. 201 

See Us at Fabtech/AWS 
Booth #1061 

New Silver EX-® Electrodes 

Introducing Silver EX- Electrodes, the 
first new product from Thermacut's 
EX-TRAFIRE® brand of superior per
formance plasma cutting consum
ables! Silver EX- Electrodes feature 
the highest silver content of any 
electrode with a large hafnium insert 
designed to enhance mechanized 
plasma cutting operations. Silver EX-
Electrodes ensure faster cutting and 
longer life with improved precision. If 
you're looking to improve you bot
tom line, let Thermacut show you 
how with Silver EX- Electrodes. 
Thermacut, Inc. 
19 Sullivan Street 
Claremont, NH 03743 
(800) 932-8312 
Website: www.thermacut.com 

uSStd DCQS&Q'.. 
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Anti Spatter Problems 
with your Manual, 
Semi Automatic or 
Robotic Welder? 

The Spatter ShieldT anti spatter 
welding accessory inline anti
spatter kit is a LOW COST and a 
technical advancement for both 
Manual, semi automatic and 
robotic welders. The Spatter 
ShieldT anti spatter welding 

accessory kit will reduce the need for hand sprays, reduce machinery 
downtime and significantly reduce the adhesion of spatter build up around 
the gas shroud and weld site. 

Spatter Shield 
FAX: (313) 557-0769 
Website: www.spattershield.com 
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SUPERFLOW* 
C02 F lux-cored wi re 

U.S. Alloy Co. is your source for High-Quality, 
Cost-saving, flux cored wires. 

Whether you are looking for a high production wire 
in your manufacturing process, or a reliable repair 
wire for your maintenance 
projects, the Superflow C 0 2 shielded wire 
is the answer for sound weld quality with a cost-
saving deposition rate. 

ALSO, be sure and inquire on our 71T-1M low-fume, 
low diffusible Hydrogen wire for general manufactur
ing or where Military certification is required. 

Avai lab le in: 101b, 25 Ib, 44 Ib spoo ls . 60 Ib coi ls or 5 0 0 Ib d r u m s 

Diameters : .035", .045", 052" , 1/16" S 3/32" 

East: 7010G Realties Rd Wes!: 8535 Utica Ave. 

Charlotte. NC 28216 Rancho Cucamonga, CA 91739 

(8881 522-8296 T /1704| 598-6673 F (800) 830-9033 T / (909) 29M586 F 

See Us at AWS Welding Show Booth No. 1061 
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VERSA-TIG™ 
TIG Torch Selectors 
Systems allow welders to "dial in" the prop
er TIG torch for each task or setup in "1 
sec"! Use with any TIG torch and power 
source. Perfect when a variety of materi
als, thicknesses, joint geometries and 
combinations of welds or setups require 
multiple torch options. Improves weld qual
ity, reduces operator fatigue and expands 
existing equipment versatility. Innovative 
labor saving systems for professional TIG 
welders and quality focused organizations. 
Orbital systems also available, call for info. 
Stainless Design, Inc. 
6837 E. Walnut Street 
Westerville, OH 43081 
(614) 855-1095 
FAX: (614) 855-0255 
Website: www.versa-tig.com 

£ 
www.trieng.com 

Triangle Engineering, Inc. 
P.O. Box 1205,West Hanover, MA 02339-7205 

(781)878-1500 Fax (781)878-2547 

CESI OR THE WELDING INDUSTRY 
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Single - Double 
Compound Bevels 
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Cobalt and Nickel Base 
Hardfacing and Wear 
Resistant Alloys 

This 22 page free guide presents 
complete line of WEAR-TECH's cobalt 
and nickel base HARDFACING and 
WEAR RESISTANT alloys such as rods, 
electrodes, components, wires and 
powders. The guide also explains dif
ferent hardfacing processes and their 
deferential merits. Technical and appli
cation data for Weartech alloys are 
also presented. 

Weartech International 
13032 Park Street 
Santa Fe Springs, CA 90670 
(562) 698-7847 
FAX: (562) 945-5664 
Website: www.weartech.net 

Snake Kit 
The Weld Hugger Snake Kit is an inert 
cover gas system designed to uniform
ly flow cover gas over or behind the 
weld pool to reduce part oxidation and 
discoiorization. The kit's stainless steel 
nozzles and manifold tube can be bent 
to conform to the geometry of many 
parts. The heavy duty magnet and 
bendable hose serve as a versatile 
positioning system. The complete kit 
price is S 349.95. To order, call toll-
free, or visit our website. 

Weld Hugger, LLC 
7201 West Oakland St. 
Chandler, AZ 85226-2434 
(877) 935-3447 
FAX: (480) 940-9366 
Website: www.weldhugger.com ^55 
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Portable, Nondestructive Alloy Analysis 
Thermo Electron Corporation's 
NITON Analyzers Business Unit, 
formerly NITON LLC, is the world's 
leading manufacturer of portable 
nondestructive alloy analysis 
instrumentation. Thermo's NITON 
XLi, XLp and XLt alloy analyzers 
are the smallest, most ergonomic 
alloy analyzers available. Our cut
ting-edge XRF technology pro
vides the fastest laboratory-quality 
chemical analysis and alloy grade 

identification achievable with any portable alloy analysis instrumentation. 
Thermo Electron Corporation 
NITON® Analyzers Business Unit 
900 Middlesex Turnpike, Bldg. 8 
Billerica, MA 01821 _ „ _ . . , . , . „ 
(978) 670-7460 or (800) 875-1578 S e e U s a t Fabtech/AWS 
Web: www.niton.com B o o t h #17031 
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Portable — Battery 
Powered — Professional 
MIG Welder 

GOWELD is revolutionizing the 
maintenance and repair industry. 
Permanent high quality welds 
made anywhere, in any weather 
without the need for a welding 
generator or inverter. Portable, 

versatile, reliable, economical. GOWELD features include: • Welds 
steel/aluminum up to 1/2 inch thick • Optical encoder-microprocessor 
controlled • Uses just two 12V dc batteries - 200 Amps. "Go Anywhere. 
Weld Anywhere" ™ 
Broco, Inc. 
10868 Bell Ct. 
Rancho Cucamonga, CA. 91730 o~0 u c at AVWQ 
(800) 845-7259 f,f , " S "«£ 
FAX: (909) 483-3233 Welding Show 
Website: www.brocoinc.com B o o t h No- 7 1 0 5 
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See Us at Fabtech/AWS 
Booth #5065 

New Fully Automatic 
Switchover Manifold For High 
Purity Gases 

Harris Calorific introduces the new 
SG960 Fully Automatic Switchover 
Manifold for high purity gases. An 
integrated circuit board monitors and 
displays cylinder bank pressure and 
delivery pressure electronically. 
Changeovers occur automatically, 
eliminating the need to manually reset 
levers or valves. 

Harris Calorific Div. of 
Lincoln Electric Company 
2345 Murphy Blvd. 
Gainesville, GA 30504 
(770) 536-8801 
FAX: (770) 535-0544 

Circle No. 210 

New PARA-CAP™ Electrode 

The Para-Cap™ incorporates a unique, 
patented parabolic shape and internal fins 
to provide superior performance in heating, 
cooling, and durability. Designed with 
Sorpas® resistance welding software, the 
shape is the optimum for reducing expul
sion and promoting long life. Manufactured 
by machining and coldforming from special 
alloys, it has been tested around the world. 

Huys Industries Limited 
175 Toryork Drive Unit #35 
Weston, Ontario M9L 1X9 CANADA 
(416) 747-1611 
FAX: (416) 747-7171 
Cell: (416) 704-3671 
E-mail: 
nscotchmer@Huyslndustries.com 
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See Us at Fabtech/AWS 
Booth #4051 

Unmatched Orbital 
Welding Technology 

The Gold Track® VI sets new stan
dards for performance, arc quality and 
control technology. A super fast 
Pulsweld® series switches provide 
600 Amps with unmatched stability 
and accuracy. Incorporating a high 
capacity water cooler, arc starter, 
hotwire module and advanced integrat
ed controls, it's your complete welding 
solution for field or factory use. 

Liburdi Dimetrics Corporation 
404 Armour Street 
Davidson, NC 28036 
(704) 892-8872 
FAX: 704.892.4713 
Website: www.liburdi.com 
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NEW! Meter Length Rod Guard® 
Cannister Now Available 

Now in our 21st year of the original, patented Rod 
Guard® line, K.I.W.O.T.O., Inc. features the new meter 
length, in addition to the 36" cannister for bronze and 
TIG rod. Just ask for our full-color, four-page brochure 
containing detailed descriptions of all welding electrode 
storage cannisters and accessories. Includes part num
bers, capacities, packaging information and other fea
tures. Available from your local welding supply distribu
tor or call, fax or write for more information. 

K.I.W.O.T.O., Inc. 
4832 North Street 
Millburg, Ml 49022 
(269) 944-1552 
FAX: (269) 944-1536 
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See Us at Fabtech/AWS 
Booth # 5030 

New HyPerformance 
Plasma HPR260 

Hypertherm's new HyPerformance 
Plasma HPR260 will be the focal point at 
Fabtech/AWS 2005. The "new" HPR260 
delivers HyDefinition® cut quality at half 
the operating costs! It follows the suc
cessful HPR130 as the second product 
in Hypertherm's line of HyPerformance 
systems. The HPR260 is especially 
effective for cutting fine feature parts. 

Hypertherm, Inc. 
PO Box 5010 
Hanover, NH 03755 
(800) 643-0030 
FAX: (603) 643-5352 
E-mail: info@hypertherm.com. 
Website: www.hypertherm.com. 

Circle No. 212 

See Us at Fabtech/AWS 
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Burning Bars Cutting Systems 
Exothermic cutting is faster than oxy 
fuel systems or air arc gouging. It 
requires only oxygen for fuel and can 
be used in a variety of jobs from large 
demolition to removing frozen pins. 
Oxylance torches are available in 
diameters ranging from 1/4" od to 
1.05" od and lengths from 2' to 10'6". 
We also carry a large inventory of 
oxygen lance hose, high flow oxygen 
regulators and protective clothing. 
Oxylance Corporation 
P.O. Box 31280 
Birmingham, AL 35331 
(205) 322-9906 
Toll free: (800) 333-9906 
FAX: (205) 322-4808 
Website: www.oxylance.com 
Email: info@oxylance.com 
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CAREER OPPORTUNITIES 

Welding Engineer 
Nooter Construction Company 
(www.nooterconstruction.com) has 
an opening for a welding engineer 
in St. Louis, MO. 

Position involves planning and 
developing welding procedures, 
approving welding materials, 
supporting three regional locations, 
and specifying non-destructive 
testing requirements to comply with 
customer, company and code 
welding standards. 

BS degree in Welding Engineering 
or Metallurgy, ten years of 
experience in the construction 
industry, and expertise in ASME 
Pressure Vessel Code are required. 

e-mail resumes to 
kjschomber@nooter.com, 
or fax to 314-425-7801 

f BWXT Y-12, LLC, is seeking a full-time, 
# D l J I f Y T e x P e r i e n c e d Welding Engineer 
V—¥12 Location: Y-12 National Security Complex, 

Oak Ridge, Tennessee. 

Protecting America's Future Applied research and development position in advanced 
joining techniques/processes. Work involves a large 

variety of materials. Programs involve concept through bench and pilot scale, 
carrying through to production applications, including process modeling. 

Requirements: B.S. in materials science/metallurgical engineering or welding 
engineering plus a minimum of 2 years' relevant welding experience. Experience 
with traditional arc welding processes, electron beam and/or laser welding, and 
national codes and standards is desired. 

U.S. citizenship required. Must be able to obtain U.S. Department of 
Energy Q clearance. 

For more information and to submit resume, visit 
www.y12.doe.gov/public/jobs/openings.php 

BWXT Y-12 is committed to EE/OC for all persons. 

AWS JobFind 

Post Jobs. 
@ Find Jobs. 
www.aws.org/jobfind 

Job categories for welders, engineers, inspectors, and more than 17 
other materials joining industry classifications! 

Structural Steel Fabr icators 

Cutting Edge Fabrication, LLC, 
has several immediate openings 
for experienced structural steel 
fabricators. 

Minimum 3 years of layout experi
ence on beams, columns, base 
plates, bracing, angles, stairs and 
handrails. Familiarity with D1.1 
and ability to be AWS certified on 
flux core processes. Great work 
ethic and ability to manage and 
lead teams to achieve production 
and quality goals. 

High school education preferred. 

Cutting Edge Fabrications, LLC, is 
a stable and seasoned structural 
steel fabrication company located 
in Marshfield, MO. We produce an 
average of 500-700 tons of prod
ucts on a monthly basis and cur
rently have 30 employees. We 
offer competitive wages as well as 
a full benefits package including 
insurance and profit sharing. 

WELDING JOURNAL 



EQUIPMENT FOR SALE OR RENT 

JUST INI! (1) "Late Model 2003" Motoman UP-50 Robot, (6) "Late 2003" Pana
sonic Robotic TIG Welding Cells - Some with Cold Wire Feed & 7th Axis Pana-

Dice Positioners. Exceptional Condition!! Call for Details. 
"BRAND-NEW 2005" IN OUR STOCK!! PANDJIRIS POSITIONERS!! 

PRESTON-EASTIN & WEBB TURNING ROLLS!! JETLINE SEAMERS!! 
ASK ABOUT OUR RENTAL PROGRAM!! 

Well over 150 Positioners Total, Up to 60 Tons!! Head/Tailstocks, Turntables up to 
100 tons. Manipulators up to 14' x 14', Travel Cars, Longitudinal Seamers from 6 in. 
to 26 ft, Turning rolls up to 400 Tons, Circular Weld Systems, Welding Lathes, 
Motoman and Panasonic Welding Robots. 

"WE KNOW WELDING" 
TALK TO US!! * * * * COME VISIT US!! 

^ _ w w w . w e l d p l u s . c o m 
E-mail: jack@weldplus.com 
8 0 0 - 2 8 8 - 9 4 1 4 
Melissa, Pete, Paul or Dennis 
Fax: 513-467-3585 

WELP PLUS 

Welding Positioners & Turning Rolls 
New and Used 

Large selection in stock for 
immediate delivery. 

www.aIlfabcorp.com 

Call. Fax or Email for a free catalog. 

Email: sales@allfabcorp.com 
All Fa^Coro Web: """•a '"alK111 p-com 

2 " i s 2 - P ' Phone:269-673-6572 
Fax: 269-673-1644 

REPRINTS REPRINTS 

To order custom reprints 
of articles in 

Welding Journal, 
call FosteReprints at 

(219) 879-8366 or 
(800) 382-0808 

Request for quotes can be 
faxed to (219) 874-2849. 

You can e-mail 
FosteReprints at 

sales@fostereprints. com 

Turning Rolls 
Positioners 

& Manipulators 
New and Used 

Joe Fuller LLC 
@ www.joefuller.com 

or email joe@joefuller.com 

Phone: 979-277-8343 
Fax: 281-290-6184 

VERSA-TIG™ 
MULTIPLE TIG TORCH 

SELECTORS 

www.versa-tig.com 

RED-D-ARC 
Welderentals 

www.red-d-arc.com 

All Types of Welding and Positioning 
Equipment for Rental and Lease 

1-800-245-3660 
Service Centers Across North America 

Used-Robots 

We buy and sell 
1-877-487-3376 

FOR SALE 
Guided Bend Test Machine 

Triangle Engineering 
Model No. WTB - HRA 
Like New Condition 
Phone: 860-917-6871 
E-mail: klwdive@adelphia.net 

METALLURGICAL LAB 
LIQUIDATION 

Owner Retiring 

Everything goes. For list of 
equipment and sale items, send 
your fax number and/or e-mail 

address to: 

Fax: 941-351-0993 
e-mail: dcbfl@hotmail.com 

We buy and sell 
WELDING RODS & WIRE 

" A L L TYPES ••ALL SIZES • • 
ALL QUANTITIES 

Excess Welding Alloys, Inc. 
A division of Weld Wire Company Inc. 

800-523-1266 FAX 610-265-7806 
www.weldwire.net 
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EQUIPMENT FOR SALE OR RENT 

PLACE YOUR 

CLASSIFIED AD HERE! 

Contact Frank Wilson, 
Advertising Production 

Coordinator 

800-443-9353, ext. 465 

fwilson@aws.org 

ATTENTION! 
Welding Equipment Sales Personnel. 
We pay you for finding us good used 

welding systems, seamers, positioners, 
manipulators, turning rolls, etc. 

We will buy your customers' trade-ins. 

WELD PLUS, INC. 
1-800-288-9414 

robots4 welding 
.com 

Toll free: 1-800-762-6862 

INDUSTRIAL WELDING AND TOOL SUPPLY 
OFFERS OVERSTOCKED ITEMS AT COST 

MANY ITEMS PURCHASED BEFORE STEEL PRICE INCREASES 

(Will pay freight to your location, 
items) 

First come first serve basis on these 

Lincoln Filler Metals 
2760 lbs. E0015469 3/16 L-50-60 lb. 70lb. 
240 lbs. E0021456 5/32 316L Blue Max 3.79 Ib. 

Lincoln Equipment 
Lea K1791-2 CV-300/LN-7 Ready-Pac $2658.32 ea 

Esab Filler Metals 
759 lbs. ESA252200423 035 SB 308L 33 Ib. Sp $13.24/lb 
990 lbs. ESA242250017 045 B-9 33 Ib. Sp. $9.16 
627 lbs. ESA245006523 045 DS 9000-B3 33 Ib. sp. $2.49 Ib. 
627 lbs. ESA245005533 045 DS 8000-B2 33 Ib. sp. $2.03 Ib. 
528 lbs. ESA248000622 035 DS 7100 33 Ib. Ultra sp. $1.69 

MG.Filler Metals 
90 lbs. MG20004530 045 MG200 30 sp. $22.55 lb. 
23 lbs. E308LT1045x33 045 308 LT-33 Ib. Sp. $6.61 

TechAlloy Filler Metals 
420 lbs. TECER80SB6 035 502 30 sp. $3.17 Ib. 
300lbs. TECHA50209460 3/32 502 60 Ib. Coil $2.92 Ib. 

Champion Filler Metals 
330 Ib. ER90SB3035 035 ER90S-B3 33 Ib. Sp. $2.71 lb. 
330 Ib. E81T1-NI204533 045 E81T-N12 33 Ib. Sp. $2.28 

Hobart Filler Metals 
1300 lbs. S114859-031 3/16 7024-1 50 Ib. box $.71 Ib 
540 lbs. S245319-002 1/16 8NI 60 Ib. coil $1.53 Ib. 

Give us a call: 405-942-4987 
Ask for Doug or Justin 

BUSINESS FOR SALE 

We Buy & Sell Surplus 

Welding Rod & Wire 
All types, sizes & Quantities 

Call us first! 

800-523-2791 
PA: 610-825-1250 

FAX: 610-825-1553 

FOR SALE 
Steel Fabrication Job Shop 

Price $2,750,000, includes busi
ness and real estate, located in 
Central Florida. Business has 
been operating for over 15 years 
with strong cash flow. Contact: 
Mid-Florida Brokers, Inc., Daniel 
F. Dorrell, Broker, 863-381-0052. 
e-mail: ddorrell@earthlink.net. 

Business for Sale 
DIVERSIFY - Small 23 yr. old business for 
sale. Manufacture stored energy micro 
welding equipment. Pulse arc, spot, tack 
and fusion percussion welders used in the 
jewelry, crafts, medical, electronic, 
automotive assembly industries. Owners 
retiring. 

Confidential, please write: 

Business 4 Sale 
PO Box 893 
E. Greenwich, Rl 02818 
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CERTIFICATION & 
TRAINING SERVICES 

HJStb /ii 
^ r u n t i m e 

2005/2006 
TRAINING 

Eflucatiflnai Services, (sc 

CWI PREPARATORY 
Guarantee - Pass or Repeat FREE! 

2-WEEK COURSE (10 DAYS) 
MORE HANDS-ON/PRACTICAL APPLICATIONS 
Pascagoula, MS Nov. 28-Dec. 9 Jan. 16-27 

SAT-FRI COURSE (7 DAYS) 
EXTRA INSTRUCTION TO GET A HEAD START 
Pascagoula, MS Dec. 3-9 Jan. 21-27 

MON-FRI COURSE (5 DAYS) 
GET READY - FAST PACED COURSE 

Pascagoula, MS Dec. 5-9 Jan. 23-27 
(Test follows on Saturday at same facility) 

CONTINUING EDUCATION COURSES: 

SENIOR CWI PREPARATORY 
Pascagoula, MS Dec. 5-9 

ASME QUALITY CONTROL 
Pascagoula, MS Dec. 12-16 

For our entire class schedule, contact 
1-800-489-2890 or 

info@realeducational.com 

The AWS Certification 
Committee 

Is seeking the donation of sets of 
Shop and Erection drawings of high-
rise buildings greater than ten stories 
with Moment Connections including 
Ordinary Moment Resistant Frame 
(OMRF) and Special Moment 
Resistant Frame (SMRF) for use in 
AWS training and certification activi
ties. Drawings should be in CAD for
mat for reproduction purposes. Written 
permission for unrestricted reproduc
tion, alteration, and reuse as training 
and testing material is requested from 
the owner and others holding intellec
tual rights. 

For further information, 
contact: 

Joseph P. Kane 
631-265-3422 (office) 
516-658-7571 (cell) 
Joseph.kane11 ©verizon.net 

<r^> South Bay 
~~y^ I n s p e c t i o n 

Visual and Non Destructive Testing Services 

Radiography 
Ultrasonics 
Liquid Penetrant 
Magnetic Particle 
NDT Training 

AWS Certified Weld Inspection 
API 510 Pressure Inspection 
API 653 Tank Inspection 
API 570 Piping Inspection 
Level HI Services 

Turnaround Inspection Staffing 
Field and Laboratory Testing 

SOUTH BAY INSPECTION 
1325 W Gaylord St. 

Long Beach, CA 90813 
Phone: (562) 983-5505 Fax: (562) 983-5237 

V I S I T US ON THE WEB 
www.southbayinspection.com 

Cover 
Gas 
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Effects of Process Parameters on Angular 
Distortion of Gas Metal Arc Welded 

Structural Steel Plates 

Mathematical models were developed to study the effects of process variables on 
the angular distortion of multipass GMA welded structural steel plates 

BY V. VEL MURUGAN AND V. GUNARAJ 

ABSTRACT. Angular distortion is a 
major problem and most pronounced 
among different types of distortion in the 
butt welded plates. This angular distortion 
is mainly due to nonuniform transverse 
shrinkage along the depth of the plates 
welded. Restriction of this distortion by 
restraint may lead to higher residual 
stresses. However, these can be reduced 
by providing initial angular distortion in 
the negative direction if the magnitude of 
angular distortion is predictable. It is dif
ficult to obtain a complete analytical solu
tion to predict angular distortion that may 
be reliable over a wide range of processes, 
materials, and process control parame
ters. In this study, the statistical method of 
three-factors, five-levels factorial central 
composite rotatable design has been used 
to develop mathematical models to corre
late angular distortion with multipass 
GMAW process parameters. Direct and 
interaction effects of the process parame
ters were analyzed and presented in the 
graphical form. Further, these mathemat
ical models help to optimize the GMAW 
process and to make it a cost-effective one 
by eliminating the weld defects due to an
gular distortion. 

Introduction 

Gas metal arc welding (GMAW) is a 
widely used fabrication process in industry 
due to its inherent advantages such as 
deep penetration, smooth bead, low spat
ter, and high welding speed. In arc weld-

V. VEL MURUGAN (velgoudhamv® 
yahoo.com) is a Mechanical Engineering faculty 
member at Kumaragunt College of Technology, 
Tamil Nadu. India. V. GUNARAJ is a Mechanical 
Engineering faculty member at Karpagam College 
of Engineering. Tamil Nadu, India. 

ing processes, due to rapid heating and 
cooling, the workpiece undergoes an un
even expansion and contrast in all the di
rections. This leads to distortion in differ
ent directions of the workpiece. Angular 
distortion or out-of-plane distortion is one 
such defect that makes the workpiece dis
tort in angular directions around the weld 
interface. Postweld treatment is required 
to eliminate the distortion so that the 
workpiece is defect free and accepted. 

The extent of angular distortion de
pends on 1) the width and depth of the fu
sion zone relative to plate thickness, 2) the 
type of joint, 3) the weld pass sequence, 4) 
the thermomechanical material proper
ties, and 5) the welding process control pa
rameters (Ref. 1). 

One of the methods to remove the an
gular distortion during the fabrication 
process is to provide an initial angular dis
tortion in the negative direction. If an 
exact magnitude of angular distortion is 
predicted, then a weld with no angular dis
tortion would be the result. 

It is difficult to obtain analytical solu
tion to predict angular distortion. Hence, 
various investigations were made to study 
the effects of various parameters on angu
lar distortion using statistical methods. 

KEYWORDS 

Mathematical Models 
Process Parameters 
Multipass Welding 
Angular Distortion 
Central Composite 
Rotatable Design 

Kihara and Masubuchi (Ref. 2) have 
made an experimental investigation of 
how various welding process parameters, 
including the shape of the groove and the 
degree of restraint, affect the angular dis
tortion in butt joint welds. Hirai and Naka
mura (Ref. 3) conducted an investigation 
to determine the values of angular 
changes and coefficient of rigidity for an
gular changes as a function of plate thick
ness and weight of the electrode con
sumed per unit length of weld. Kumose et 
al. (Ref. 4) studied how effectively clastic 
prestraining could reduce the angular dis
tortion of fillet welds in low-carbon steel. 

Watanabe and Satoh (Ref. 5) used a 
combination of empirical and analytical 
methods to study the effects of welding 
conditions on the distortion in welded 
structures. Mandal and Parmar (Ref. 6) 
used a statistical method of two-level full-
factorial techniques to develop mathe
matical models, and reported that welding 
speed had a positive effect on angular dis
tortion for single-pass or multipass weld
ing. In multipass welding, the magnitude 
and effect of angular distortion is more 
dominant than in single-pass welding. 

In this experimental work, mathemati
cal models were developed to establish a 
relationship between important process 
variables, namely, time between succes
sive passes (t), number of passes (N), and 
wire feed rate (F), and angular distortion 
in structural steel plates joined with the 
multipass GMAW process. 

With a view to achieve the above-
mentioned aim and to obtain the required 
information about the main and interac
tive effects of process variables on angular 
distortion, statistical experiments based 
on central composite rotatable design 
were conducted (Refs. 7, 8). 
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Fig. 1 — Cross section ofthe weldment for different number of passes. Fig. 2 — Photograph showing angular distortion during experiment 
(Specimen 2). 

These developed models are very use
ful to determine quantitatively the angular 
distortion in the negative direction, so that 
after welding, angular distortion will not 
be there in the fabricated component. 
They are also useful for selecting optimum 
process variables for minimizing 
distortion in welded structures. 

Experimental Procedure 

The experiments were designed based 
on five-level factorial central composite 
rotatable designs with full replications 
(Ref. 9). 

These experiments were conducted as 
per the design matrix using semiautomatic 
thyrister-controlled GMAW equipment. 
A servomotor-driven manipulator was 
used to maintain uniform welding speed. 
Copper-coated steel wire AWS ER70S-6 
(BW-2), 1.2 mm diameter, in the form of 
coil was used, with C 0 2 as the shielding 
gas. Structural steel plate (IS: 2062) spec
imens 300 x 150 x 25 mm were welded to
gether. Before the start of actual welding, 
the plates were tack welded at the ends. 
The tack welded plates were supported 
freely on a weld pad during welding. The 
edge preparation and welding sequence 
for different number of passes is shown in 
Fig. 1. 

Plan of Investigation 

The plan was to carry out the research 
in the following steps (Ref. 8): 

1. Identify the important process 
parameters. 

2. Find the upper and lower limits of 
the process parameters. 

3. Develop the design matrix. 
4. Conduct the experiments as per the 

design matrix. 
5. Record the responses, viz. angular 

distortion (a). 

Table 1 — Process Control Parameters and Their Limits 

Process Parameters Units 

Time gap between min 
successive passes 
Number of passes — 
Wire feed rate M min 

Notations 

i 

N 
F 

-1.682 

6.6 

3 
4.2 

Limits 
-1 0 

10 15 

5 8 
4.5 5 

1 

20 

11 
5.5 

1.682 

23.4 

13 
5.8 

6. Develop the mathematical model. 
7. Test the significance of the coeffi

cients, recalculating the value of the sig
nificant coefficients and arriving at the 
final mathematical model. 

8. Test the adequacy of the mathemat
ical model. 

9. Validate the mathematical model. 
10. Compile results and discussion. 

Identification of the Process Parameters 

The following independently control
lable process parameters were identified 
to carry out the experiments: time be
tween successive passes (t), number of 
passes (N), and wire feed rate (F). The 
other important process parameter, weld
ing speed, was also considered. But when 
N and F are considered as independent 
parameters, the welding speed has to be 
adjusted to fill the same volume of V-
groove during welding. Hence, even 
though welding speed is an important in
dependent process parameter, it was not 
selected in this research. 

Finding the Limits of the Process 
Parameters 

Trial runs were carried out by varying 
one ofthe process parameters while keep
ing the rest of them at constant values 
(Ref. 7). The working range was decided 

upon by inspecting the bead for smooth 
appearance and the absence of any visible 
defects. The upper limit of the factor was 
coded as +1.682 and the lower limit as 
-1.682. The coded values for intermediate 
values were calculated from the following 
relationship: 

X, = 1.682 
2X-{Xn 

( I ) 

Where Xj is the required coded value of a 
variable X; and X is any value of the vari
able from Xmin to Xmax. The selected 
process parameters with their limits, units, 
and notations are given in Table 1. 

Developing the Design Matrix 

A five-level, three-factors, central 
composite rotatable factorial design (Ref. 
10) consisting of 20 sets of coded condi
tions is shown in Table 2. The design ma
trix comprises a full replication factorial 
design 7? [= 8] plus six star points and six 
center points. All welding parameters at 
the intermediate level (0) constitute cen
ter points and combinations at either its 
lowest (-1.682) or highest (+1.682) level 
with the other two parameters at the in
termediate level constituting the star 
points. Thus the 20 experimental runs al
lowed the estimation of the linear, qua-
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Fig. 3 — Scatter diagram for angular distortion. Fig. 4 — Direct effect of time gap between successive passes on angular 
distortion. 

dratic, and two-way interactive effects of 
the process parameters on the angular 
distortion. 

Conducting the Experiment as per the 
Design Matrix 

The experiments were conducted as 
per the design matrix at random, to avoid 
the possibility of systematic errors infil
trating the system. 

Recording the Responses 

The angular distortion (a) was mea
sured using sine bar principle with the 
help of a vernier height gauge. A plate 
with distortion is shown in Fig. 2. The 
measured values of a are given in Table 2. 
In this table, for experimental runs 15 to 
20, even though the experimental setup 
and all welding conditions remain the 
same, the responses vary slightly. This is 
due to the effect of unknown and unpre
dictable variables called noise factors, 
which crept into the experiments. To ac
count for the impact of these unknown 
factors on the response, replicated runs 
(15-20) were included in the design 
matrix. 

Developing the Mathematical Model 

The response function representing 
angular distortion can be expressed as a = 
f (t, N, F), and the relationship selected 
being a second-order response surface. 
The function is as follows (Ref. 9): 

a = b„ + b, t + b, N + b, F 

Table 2 -

S. No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
1? 
16 
17 
18 
19 
20 

— Design 

+ b,, V + b 
+ b i : tF + bj 

Matrix and Observed Values of Angul 

t 

-1 
+ 1 
-1 
+ 1 
-1 
+ 1 
-1 
+ 1 
-1.682 
+ 1.682 

0 
0 
0 
0 
0 
0 
0 
(1 
0 
0 

n NP + b „ F^ 
N F 

+ 

Design Matrix 
N 

-1 
-1 
+ 1 
+ 1 
-1 
-1 
+ 1 
+ 1 

0 
0 

-1.682 
+ 1.682 

0 
0 
0 
0 

. 0 
0 
0 
0 

b,, tN 

(2) 

ar Distortion 

0.326 
0.116 

F 

-1 
1 

-1 
-1 
+ l 
+ 1 
+ 1 
+ 1 

u 
n 
0 
0 

-1.682 
+ 1.682 

0 
0 
n 
n 
n 
0 

F -
F- -

0.032 N F 

0.95 t2 -
0.127 tN 

a(degree) 

6.37 
6.23 
8.92 
8.45 
5.80 
5.68 
8.40 
7.59 
7.82 
7.24 
5.91 
9.50 
8.05 
6.89 
7.76 
7.70 
7.59 
7.53 
7.70 
7.12 

- 0.033 N-
- 0.040 t F 

(3) 
Where coefficients b,, b2, and b, are lin

ear terms, coefficients b n , b22, and b„ are 
second-order terms, and coefficients b12, 
b13, and b23 are interaction terms. 

Quality America — DOE PC TV, soft
ware package (Ref. 11) was used to calcu
late these coefficients. The mathematical 
model thus developed follows: 

a = 7.579- 0.184 t + 1.122 N 

Testing the Significance of the 
Coefficients 

The values of the coefficients give an 
idea to what extent the process parame
ters affect the responses quantitatively. In
significant coefficients were dropped 
along with the parameters with which they 
are associated, without affecting the accu-
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racy ofthe model very much. This was car
ried out by conducting backward elimina
tion analysis with t — probability criterion 
kept at 0.75 (Ref. 11). The significant co
efficients were recalculated and the final 
mathematical model was developed using 
only these significant coefficients. The 
final mathematical model as determined 
by the above analysis is represented in the 
following: 

a = 7.552 -
- 0.326 F -
- 0.127 tN 

- 0.184 t + 1.122 N 
- 0.95 t- - 0.113 F-

(4) 

Checking the Adequacy of the Model 
Developed 

The adequacy of the model was tested 
using the analysis of variance techniques 
(ANOVA). As per this technique (Ref. 8), 
1) the calculated value of the F-ratio of 
the model developed should not exceed 
the standard tabulated value of F-ratio for 

a desired level of confidence (say 95%), 
and 2) if the calculated value of the 
R-ratio of the model developed exceeds 
the standard tabulated value of the 
R-ratio for a desired level of confidence 
(say 95%), then the model may be consid
ered adequate within the confidence limit. 
From Table 3, it is found that the model 
is adequate. 

Validation of Mathematical Model 

Validity of the developed models was 
tested by drawing scatter diagrams that 
show the observed and predicted values of 
angular distortion. A representative scat
ter diagram is shown in Fig. 3. To deter
mine accuracy of the model conformity, 
test runs were conducted. For these runs, 
process parameters were assigned some 
intermediate values within their limits. A 
comparison was made between actual and 
predicted values. The result shows that the 
model accuracy is above 95%. 

Results and Discussions 

The mathematical model given above 
can be used to predict the angular distor
tion by substituting the values of the re
spective process parameters. Also, the val
ues of the process parameters can be 
obtained by substituting the value of al
lowable angular distortion values. The an
gular distortions calculated from the final 
model for each set of coded values of 
welding parameters are represented 
graphically in Figs. 4-12. These graphs 
show generally convincing trends between 
cause and effect. The direct effects and in
teraction effects are discussed below. 

Direct Effect of Time between Successive 
Passes on Angular Distortion 

Figure 4 represents the direct effect of 
time between successive passes (t) on an
gular distortion (a). From the figure, it is 
clear that a decreases with the increase in 
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Table 3 — 

Parameter 

Angular 
distortion 

Calculation of Va 

lst-Order 
Terms (SS) 

19.094 

-iance for 

df 

3 

Testing the Adequacy of the 

2nd-Order 
Terms (SS) 

0.45 

df 

6 

Model 

Lack of 
Fit (SS) 

0.532 

df 

5 

Error 
Terms (SS) 

0.274 

df 

5 

F 
Ratio 

1.938 

R 
Ratio 

39.57 

Whether the 
Model is 

Adequate 

Adequate 

F - Ratio = MS - Lack of lit/MS - Pure error. 
R - Ratio = MS - factors/MS - Pure error. 
Where. M.S - Mean square = SS/df: SS - sum of squares: df - degrees of freedom. 
F - Ratio,,, ,„„, = 5.115 and R - ratio,., „ = 3.48 

t. When t is longer, more heat is lost by the 
plate and the plate temperature is lower as 
compared to that when t is less. So, some 
of the heat applied to the plate during the 
next pass will be utilized in preheating the 
plate. Hence, the net heat added to the 
plate is less compared to when the plate 
temperature is high. As the width of bead 
increases with the increase in heat input 
(Ref. 8), the angular distortion is more 
when t is shorter, because more bead 
width provides more contraction in the 
top of the bead. 

Further, it is reported that the angular 
distortion is given by the following empir
ical relation (Ref. 12): 

a = 2/JT tan 
(5) 

where p = thermal expansion coefficient, 
T = temperature of the material soften
ing, and 8 = groove angle. 

When t is longer, a larger amount of 
heat is lost by the plate and the tempera
ture is lower compared to when t is 
shorter. So, the heat applied to the plate 
during the next pass will result in a mar
ginal rise in temperature of the plate, and 
hence, a is less. 

Direct Effect of Number of Passes on 
Angular Dis tor t ion 

Figure 5 represents the direct effect of 
number of passes (N) on angular distor
tion (a). From this, it is clear that the a in
creases with the increase in N. Generally, 
in an unrestrained joint, the degree of an
gular distortion is approximately propor
tional to the number of passes (Ref. 13). 
The same trend is experienced here also. 
However, the slope ofthe curve decreases 
with the increase in N. In multipass welds, 
previously deposited weld metal provides 
restraint, so the angular distortion per 
pass decreases as the weld is built up. 

Direct Effect of Wire Feed Rate on 
Angular Dis tor t ion 

Figure 6 depicts the direct effect of 
wire feed rate (F) on angular distortion 
(a). From this, it is clear that a decreases 
with the increase in F. For the same num
ber of passes (N = 8). if F increases auto
matically, the welding speed also has to be 
increased in order to maintain the total 
volume of metal deposited in the V-groove 
to be same. 

Artem Pilipenko (Ref. 12) reported a 
relationship for angular distortion. 

a = 0.13 
lU 

vh2 

(6) 

where / = current, U = voltage, v = weld
ing speed, and h = plate thickness. 

Watanabe and Satoh (Ref. 5) reported 
another relationship for angular distor
tion. 

a = C, 
I 

lisjvh 

m + \ 

exp •1-TT 
,/JVWJ , (?) 

where C,, C , and m = constants. 
From these two equations, it is clear 

that the increase in welding speed results 
in a decrease in the angular distortion. 

Interact ion Effect of T ime between 
Success ive Passes and Number of 
Passes on Angular Distor t ion 

Figure 7 represents the interaction ef
fect of time between successive passes (t) 
and number of passes (N) on the angular 
distortion (a). From the figure, it is clear 
that a remains constant when N = 3 
passes and decreases for other values of N 
with the increase in t. The rate of decrease 
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Fig. 11 — Interaction effect of wire feed rate and time between successive 
passes on angular distortion. 

Fig. 12 — Response surface for interaction effect of wire feed rate and time 
between successive passes on angular distortion. 

is less (about 0.2 deg) when N is 5. This 
value increases steadily with the increase 
in N and maximum when N = 13 (about 
1.34 deg). This is because N has a positive 
effect on a, but t has negative effect on a, 
as discussed previously. The value of a is 
maximum (about 9.85 deg) when t and N 
are respectively at their lower (-1.682) and 
higher ( + 1.682) limits. The value of a is 
minimum (about 5.35 deg) when t and N 
are respectively at their higher and lower 
limits. The increase in the rate of decrease 
indicates that at lower values of N, the net 
effect on a is the combined negative effect 
of t and positive effect of N. But at higher 
values of N, the negative effect of t in de
creasing a is predominant over the posi
tive effect of N on a. 

These effects are further explained 
with the help of a response surface plot, as 
shown in Fig. 8. From the contour surface, 
it is noted that a is maximum (about 9.9 
deg) when t and N are respectively at their 
lower (-1.682) and higher ( +1.682) limits, 
and is minimum (about 5.2 deg) when t 
and N are respectively at their higher and 
lower limits. 

Interaction Effect of Number of Passes 
and Wire Feed Rate on Angular Distortion 

Figure 9 shows the interaction effects 
of number of passes (N) and wirefeed rate 
(F) on angular distortion (a). From the 
figure, it is clear that a increases with the 
increase in N for all values of F. Also, the 
increasing pattern is almost similar (about 
3.78 deg) when F is at lower limits (-1.682) 
and (about 3.87 deg) when F is at higher 

limits (+1.682). This is because the posi
tive effect on a when N is at lower limits 
(-1.682) is higher and at higher limits 
( + 1.682) is lower. But the negative effect 
on a when F is at lower limits is lower, and 
at higher limits, it is higher. These com
bined effects make the net interaction ef
fects a similar one for all values of F. 

These effects are further explained 
with the help of a response surface plot, as 
shown in Fig. 10. It is evident from the 
contour surface that a is maximum (about 
9.67 deg) when N and F are respectively at 
their higher ( + 1.682) and lower (-1.682) 
limits and is minimum (about 4.8 deg) 
when N and F are respectively at their 
lower and higher limits. 

Interaction Effect of Wire Feed Rate and 
Time Gap between Successive Passes on 
Angular Distortion 

Figure 11 shows the interaction effects 
of wire feed rate (F) and time between 
successive passes (t) on angular distortion 
(a). From the figure, it is clear that for all 
values of t the value of a increases in the 
initial stages of F, and then decreases 
steadily with the increase in F. This is be
cause of the combined effects of increas
ing trend of a with the increase in t at 
lower limits (from -1.682 to -1) and al
most a constant trend of a with the in
crease in F at lower limits (from -1.682 to 
-1). However, the decrease in a for all val
ues of t is high (about 0.79 deg) when F is 
at lower limits (-1.682) and is low (about 
0.56 deg) when F is at higher limits 
(+1.682). 

These effects are further explained 
with the help of a response surface plot, as 
shown in Fig. 12. It is evident from the 
contour surface that a is maximum (about 
8.18 deg) when t and F are respectively at 
their lower (-1.682 and -1) limits and is 
minimum (about 6.47 deg) when t and F 
are at their higher limits. Further, from the 
plot it is evident that parameter N has a 
greater effect on a compared to parame
ters t and F. 

Conclusions 

The conclusions below were arrived at 
from this investigation. 

1) The second-order quadratic mathe
matical models are useful in predicting an
gular distortion of multipass welds. 

2) Out of the three process variables 
selected for investigation, the number of 
passes (N) had a strong effect on angular 
distortion (a). The value of a is about 4.5 
deg when other parameters are at lower 
limits, and it is about 3.1 deg when other 
parameters are at higher levels. 

3) The increasing trend of the angular 
distortion with the increase in number of 
passes has to be considered carefully in 
practice to control angular distortion. 

4) The process parameters, namely, 
time between successive passes and wire 
feed rate, have a negative effect on 
angular distortion. 
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Development of Requirements for 
Resistance Spot Welding Dual-Phase 

(DP600) Steels 
Part 1 — The Causes of 

Interfacial Fracture 
Weld fracture was investigated in relation to weld 

parameters and steel sheet characteristics 

BY M. MARYA and X. Q. GAYDEN 

ABSTRACT. The resistance spot welding 
of two galvanized DP600 steels with 1.8 
and 2.0-mm sheet thickness was investi
gated to enhance our understanding of 
weld fracture during a well-established au
tomotive quality control test. The effects 
of several process parameters (including 
weld current, weld time, and weld force) 
on zinc expulsion, mechanical properties, 
defects, and microstructures of resistance 
spot welds were all studied in relation with 
the two major types of weld fracture (i.e., 
interfacial and button pullout). It was es
tablished that the slight differences in 
chemical composition and galvanized 
coating between the two selected DP600 
steels affected negligibly weld microstruc
tures, and were of no measurable conse
quences to weld fracture. In contrast, the 
difference of 10% for their sheet thickness 
was responsible for smaller weld diame
ters, lower weld tensile-shear forces, 
larger shrinkage voids, and more frequent 
interfacial fractures in welds from the 
thicker DP600 steel. For the two steels, oc
currence of weld interfacial fracture was 
eliminated using long weld times (>20 cy
cles), low currents (<9 kA), and high 
forces (>900 lb. or 4.0 kN); i.e., process 
parameters that increased weld diameters 
while preventing zinc ingestion into the fu
sion zone. The effect of zinc was most 
prominent in welds that were made ab
normally fast (e.g., ~5 cycles), where both 
solidification cracking and a change in 
type of weld fracture were found due to in-
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ment of Metallurgical and Materials Engineering. 
Colorado School of Mines, Golden Colo., is now 
with NanoCoolers, Inc., Austin, Tex. X. Q. GAY
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terdendritic 
stituents. 

low-melting point con-

Introduct ion 

The drive for vehicle mass reduction 
has led to the introduction of new engi
neering materials. The Ultra Light Steel 
Auto Body (ULSAB) project has shown 
that car body mass can be reduced by 25% 
using advanced high-strength steels 
(AHSS) and innovative processes (Ref. 1). 
Among the AHSS, the dual-phase (DP) 
steels have been the subject of particular 
attention owing to their good combination 
of high strength and ductility. The term 
dual-phase steel refers to the predomi
nance of two phases, the body-centered-
cubic (bcc) a-ferrite and the relatively 
harder body-centered-tetragonal (bet) 
martensite. These two phases are pro
duced by some annealing in the A!-A3 

"intercritical" temperature, where austen
ite and ferrite are formed, and a subse
quent rapid cooling where the austenite is 
eventually transformed into martensite. 
Since suitable amounts of ferrite and 
martensite in DP steels may be produced 
from a combination of heat-treating para
meters, compositions of DP steels may 
vary significantly between steel makers, as 

KEYWORDS 

Automotive Steels 
Dual-Phase (DP600) 
Resistance Spot Welding 
Properties 
Microstructures 
Defects 

found in Part 2 of this study (Ref. 4) to be 
published in the near future. To create 
yield strengths of 350 MPa and ultimate 
strengths of 600 MPa, the DP600 steels (as 
commonly referred by the ULSAB Con
sortium.) (Ref. 1) were all found to pos
sess about 15% martensite. Compared to 
precipitation-strengthened or solid-
solution-strengthened HSLA steels, 
DP600 steels exhibit a slightly lower yield 
strength, a continuous yield behavior due 
to enough active slip systems in the ferrite 
phase, and a more uniform and higher 
total elongation (over 21%) (Refs. 1, 2). 
These last two properties explain their rel
atively good formability; a property, which 
combined with their high strengths, has 
made DP steels attractive for automotive 
applications (Refs. 1-3). 

The acceptance of DP steels in manu
facturing environments has been ex
tremely gradual though DP steels offer ev
ident advantages, and they have 
demonstrated a good weldability (Refs. 3, 
5-8). However, on automotive factory 
floors and in testing laboratories, the def
inition for weldability can differ, and so 
are the tests and criteria used to differen
tiate "good" welds from "bad" welds. In 
the simplest of all quality-control tests, a 
handheld chisel is inserted in between 
spot-welded coupons to force the welds to 
fracture, and, based upon a visual inspec
tion, determine if the same welds would be 
appropriate in vehicle applications (Ref. 
9). In early chisel tests, spot welds in 
DP600 steels had been found to under-
perform welds in traditional automotive 
steels; i.e., non-AHSS (Ref. 1) (e.g., inter-
facial-free steels, low-carbon steels, 
rephosphorized steels, mild steels, or 
HSLA steels). Especially with the thicker 
DP600 steel gauges, welds were seen to 
fracture in the same plane as the sheet sur-
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Fig. 1 — Secondary electron images showing the galvanized layers on the 
two DP600 steels and electron dispersive spectra indicating their approxi
mate chemical compositions. 

Fig. 2 — Process map describing the effects of the current and weld time on 
zinc expulsion for both DP18 and DP20 (12004b weld force). 
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Fig. 3 — Process map describing the effects of the weld force on the zinc 
expulsion for the DP20 steel (1200-lb weld force). 

Fig. 4 — Reduction in thickness or thinning vs. current and weld time for welds 
made in DPI 8 and DP20 steels (1200-lb weld force). 

faces, causing the so-called "interfacial 
fracture." The occurrence of weld interfa
cial fractures in DP600 steels was in con
trast with the traditional automotive 
steels, where weld fracture is known to 
occur consistently in the fusion zone pe
riphery, promoting the so-called "weld 

button." For spot welds to be reliable dur
ing vehicle lifetime, they are required to 
tear a button during quality control. The 
formation of a weld button during quality 
control indeed indicates that the same 
weld would have been able to transmit a 
high level of force, thus cause severe plas

tic deformation in its adjacent compo
nents, and increased strain energy dissipa
tion in crash conditions. 

In Part I of this investigation on the 
weldability of DP600 steels in production 
environments, fracture in spot welds from 
two commercial steels was induced mainly 
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made in DPI 8 and DP20 steels (20-eycle weld time and 1200-lb weld force). 

Fig. 6 — Fracture force (peak force recorded during tensile-shear testing) 
vs. current for spot welds made in DP18 and DP20 steels (20-cycle weld 
time and 1200-lb weld force). 
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Fig. 7— Process maps showing effects of both current and weld time on the 
type of weld fracture encountered during chisel testing on DP18 (left) and 
DP20 (right) steels (1200-lb weld force). 

Fig. 8—Percent weld interfacial fracture vs. current and force for spot welds 
made on DP20 (20-cycle weld time). 

by the chisel test (Ref. 9). When this study 
was initiated in 2003, it was primary to first 
establish a relationship between process 
parameters and occurrence of weld inter
facial fracture using a minimum of two 
DP600 steels. Since weld diameter is well-
known to be a key player in weld fracture 
(Refs. 6, 9-14), weld diameters were mea
sured and correlated to the process para
meters, as were the weld microstructures. 
In this first study, the weld microstructures 
were thoroughly examined due to well-

establ ished re la t ionships with the me
chanical p roper t i es , and thus fracture 
(Refs. 5-8). In this article, the reader will 
discover that the weld microstructures are 
first discussed and linked to the steel com
posi t ions, as suggested by the Nippon 
Steel carbon equivalent (CE) here pre
sented as Equation 1 (Refs. 12-14). This 
CE, developed from non-AHSS spot 
welds that were quasi-statically cross-
tension tes ted (Refs. 12-14) , connects 
chemical composition with one of the two 

types of weld fracture. This CE, yet un-
proven for A H S S steels, p resen ted a 
means for measuring DP steel spot weld
ability with a load orientation that was not 
too different from the chisel test load ori
enta t ion. Equa t ion 1 for this C E infers 
that a relatively hard and brittle weld (i.e., 
one that is made of mar tens i te) having 
enough sulfur and phosphorus (i.e., ele
ments that segregate to boundaries and in
crease solidification cracking susceptibil
ity, Refs. 15, 16) will fail interfacially 
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Fig. 9 — Microhardness profiles for welds in DP18 and DP20 produced 
using widely different welding conditions (microhardness was measured 
using a 200-g load and 30-\xm away from the weld centerline). 

Fig. 10 — Optical micrographs of microstructures in a spot weld 
made in DP20 steel (12-kA current and 20-cycle weld time), and EDS 
results revealing the presence of nontrunsition metals, including sulfur. 

during testing if CE is greater than 0.24 
(Refs. 12-14). 

CE, Si + ̂  + 2P + 4S 
30 20 (i) 

Although not detailed here, but sug
gested elsewhere (Ref. 14), zinc contami
nation from the coatings is also another 
potential contributor to weld fracture. 
Consequently, the effects of process para
meters, sheet thickness, steel composi
tion, and coating were all important to 
consider for fully explaining the weldabil
ity of DP600 steels, since they all influence 
weld dimensions, weld microstructures, 
and weld mechanical properties, including 
fracture characteristics (Refs. 4-19). 

Experimental 
Procedure 

Materials 

Following suggestions by manufactur
ing engineers, two hot-dipped galvanized 
DP600 steels of commercial availability 
were selected with two distinct gauges. 
The thinner steel, designated as DP18, 
was 1.8 mm thick, whereas the second, 
DP20, was supplied in a 2.0-mm sheet 
thickness. For testing, the steel sheets 
were sheared into 38 x 127-mm coupons. 
Guided by Equation 1, the steel chemical 
compositions were precisely measured 

and verified using a 
combination of tech
niques: X ray fluores
cence (XRF), induc
tively coupled plasma 
(ICP) spectroscopy, and 
wavelength dispersive 
spectroscopy (WDS). 

Welding 

All resistance spot 
welds were fabricated 
using a mid-frequency 
DC welding machine, 
where current was de
livered through C15000 
Cu-Zr alloy caps with a 
5.0-mm face diameter. 
To minimize weld-to-
weld variations intro
duced by cap wear, the 
caps were regularly in
spected using reference 
welds, which were gen
erated each time new 
caps were inserted. 
These reference welds 
were all produced using 
typical process parame
ters (e.g., 9 kA, 20 cycles 
and 1200 lb, or 5.3 kN). 
When the repeat of a reference weld with 
used caps resulted in a weld with a new di
ameter and type of weld fracture, new caps 
were systematically mounted. This pre
caution guaranteed that the welding con-

0.23 

1.00 

« nJkJLwI^L JL_ 
20 30 40 50 60 70 90 100 110 120 130 140 150 

Fig. 11 — X-ray compositional maps near the center of an unetched 
spot weld made in DP20 steel (12.5 kA current and 20-cycle weld time) 
with line scans for three alloying elements, all revealing some mi-
crosegrgation. 

ditions were not drifting over time, and 
that the two steels could be compared 
under identical conditions at any time if 
needed. 

Each welded sample was made of two 
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Fig. 12 — Secondary electron images of an interfacially failed spot weld in DP20 steel (12 kA current. 10-cycle weld time, 1200 lb weld force). 

Table 1 — Measured Chemical Composition ofthe Two DP600 Steels (wt-%) with CE, as Defined by Equation 1 

C Mn 

DP18 0.13 1.40 

DP20 0.11 1.50 

Cr 

0.21 

0.27 

Mo 

0.05 

< 0.005 

Ni 

0.02 

0.02 

Ti 

0.01 

<0.005 

V 

<0.01 

0.06 

Al 

0.02 

0.06 

Si P S B N O CE 

0.4 0.02 <0.002 <0.001 0.0051 0.0025 0.253 

0.1 0.02 <0.003 <0.001 0.0065 0.0028 0.228 

identical coupons. On each, three spot 
welds, separated by about 35 mm, were 
produced. Weld current and weld time 
were varied between 7 and 40 kA and be
tween 2 and 40 cycles, respectively. The 
weld force (i.e., the compressive force in
duced by the electrodes) was applied 90 
cycles before the current, and lasted 5 cy
cles longer. Although several force levels 
were selected, primarily to differentiate 
the two DP600 steels, the weld force was 
preferentially held at 1200 lb (5.3 kN). 

Property Measurements 

The overwhelming majority of the 
welded samples was either peeled to force 
the formation of weld buttons and mea
sure their diameters, or chisel-tested to 

identify the predominant type of fracture 
(Refs. 9, 10). Other welded samples were 
tensile-sheared at a low-crosshead veloc
ity of 4 mm/min to precisely capture and 
quantify weld static characteristics. This 
test was preferred over cross-tension and 
coach-peel tests because of greater data 
reproducibility, reliability, and accuracy: 
all necessary to compare the two DP600 
steels. For tensile-shear testing, the welds 
were centered in the overlap section, 
which like the coupon width was 38-mm 
long. The same test configuration is de
scribed in other studies (Refs. 5, 6). 

Several welds were cross-sectioned, 
cold-mounted, ground, and polished with 
carbide paper, diamond paste, and fine 
colloidal silica. The microstructures were 
then revealed by etching with a 2% nital 

reagent and examined by optical and scan
ning electron microscopy (SEM). Chemi
cal compositions, including high-
resolution mapping, were measured using 
electron/wavelength dispersive spec
troscopy (EDS/WDS). The Vickers mi
crohardness under a 200-g load was also 
measured, and linked to the observed 
microstructures. 

Results and Discussion 

Base Material Characteristics 

Measured chemical compositions, 
summarized in Table 1, show that the 
DP 18 steel had slightly more carbon than 
the DP20 steel. This greater carbon content 
of DP 18 appeared to counterbalance a rel-
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fig. i i — Percent voids in weld fusion zones vs. weld time for spot welds made 
in DP18 and DP20 steels (12-kA current and 1200-lb weld force). 

Fig. 14 — Percent voids in weld fusion zones vs. current and weld force 
for spot welds made in DP20 steel (20-cycle weld time). 

ative shortfall of strengthening elements 
such as manganese, chromium, and vana
dium. In both DP 18 and DP20, the boron 
contents were also less than 10-wt-ppm; a 
concentration that therefore neither could 
increase steel hardenability (Ref. 17) nor 
cracking susceptibility (Ref. 14). 

Table 1 provides the carbon equiva
lents for DP18 and DP20. Although the 
CE was determined with Equation 1 that 
normally applies to non-AHSS steels 
(Refs. 12-14), the CE could still be uti
lized as a relative indicator of hardenabil
ity and weldability. Since the CE for both 
steels was close to the limit of 0.24, vari
ability in the types of weld fracture was ex
pected to be greater than in non-AHSS 
steels, where the CE is typically smaller. 
Also, note that the carbon equivalent of 
DP 18 not only exceeded that of DP20, but 
also the value of 0.24 given by Equation 1 
(Refs. 12-14). Consequently, with only the 
CE to describe weld fracture, the spot 
welds in DP 18 could have been expected 
to fracture interfacially more frequently 
than in DP20. The question as to whether 
this statement is correct or not is answered 
later in this paper. 

As for the as-received microstructures 
(not shown), they were comparable in 
DP 18 and DP20. Both steels had average 
grain sizes of about 10 yum and contained 
approximately 15% martensite. However, 
hardness of the DP18 steel was greater 
than that of DP20, averaging 205 kg/mm2 

vs. 185 kg/mm? for the DP20 steel. Coinci-
dentally or not, this difference in hardness 

agrees with the CE values. 
SEM observations revealed that the 

galvanized layer was 9 jam thick in DP20 
and nearly twice as thick in DP18 (Fig. 1), 
while EDS and XRF measurements 
showed that coating compositions were 
similar with at least 99 wt-% zinc and less 
than 1 wt-% aluminum. Therefore, the 
possibility that coating compositions af
fected weld fracture in the two DP600 
steels could be eliminated. 

Spot Weld Expulsion 

In the resistance spot welding of galva
nized steels, the expulsion of zinc (i.e., the 
element that melts and vaporizes first) is 
important to examine, as it limits the se
lection of the process parameters. Zinc 
can be expulsed both at the electrode-
sheet interfaces, and at the interface be
tween the two sheets where the weld forms 
(Refs. 18-20). Due to water cooling within 
the electrodes, the temperature is nor
mally greater at the interface between the 
sheets and expulsion occurs there first 
(Ref. 18). Because this expulsion is more 
difficult to detect when it first occurs, only 
the expulsion from the electrode-sheet in
terface is considered here. 

Figure 2 describes the effects of weld 
current and weld time on zinc expulsion. 
To determine with precision the threshold 
of zinc expulsion for the two steels, each 
data point was generated from at least 
three welds. Judging from Fig. 2, the pos
sibility that the thicker zinc coating of 

DP18 (Fig. 1) could have promoted more 
expulsion was ruled out since a single 
boundary between the expulsion-free and 
the expulsion regions was found for the 
two steels. Although both DP 18 and DP20 
were indistinguishable here, Fig. 2 was 
later found to be extremely useful for se
lecting appropriate process parameters, 
and to further compare DP 18 and DP20. 

In Fig. 2, the solid line demonstrates 
that the current at the beginning of expul
sion is inversely related to the weld time. 
Consequently, to create large welds, cur
rent and weld time must be selected such 
that they are positioned close to this 
boundary line, and, to prevent expulsion, 
they must be also on the left of this bound
ary line. Moreover, to enhance weld 
process repeatability, the best-controlled 
variable (i.e., weld time) must be extended 
as much as possible, whereas the current, 
the second variable of Fig. 2, must be min
imized to alleviate its relative contribution 
in the weld formation, and to prevent ex
tensive cap wear (Ref. 6). Unlike the weld 
time, the current is self-regulated and 
varies as contact resistance, material prop
erties, alignment, and cap wear gradually 
change from one weld to another (Refs. 6, 
15, 18-20). For this study, where a high 
level of reproducibility between welds was 
needed to compare DP18 and DP20, ex
tended weld times (> 20 cycles) and cor
respondingly small currents (<9 kA) were 
particularly appropriate. 

Figure 3 is a complementary figure de
scribing weld force effect on zinc expul-
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fig. /5 — Secondary electron images of a spot weld produced using unusual process parameters (24-kA current, 5-cycle weld time, 1200-lb weld force). Weld 
button formation appeared to be promoted by zinc ingestion. 

sion with weld times of 20 and 30 cycles. 
For currents of 12 kA and less, zinc expul
sion was prevented by reasonably low-
weld forces. In contrast, the currents over 
12 kA were found to be impractical as the 
required forces to prevent expulsion were 
then too high for many industrial welding 
machines. Despite this new constraint, we 

occasionally selected currents of 12 kA 
and higher, as justified later. 

Weld Joint Properties 

Spot Weld Morphology 

In addition to preventing zinc expulsion. 

the compressive force applied by the elec
trodes forges the fused region to a thinner 
gauge. Such thinning caused by indenta
tion can alter spot weld properties, as 
quantified in a recent study (Ref. 21), and 
was therefore another factor guiding the 
selection of the process parameters. For a 
weld force of 1200 lb (5.3 kN), Fig. 4 de-
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scribes current and weld time effects on 
the thinning seen across more than 60 spot 
welds from DPI 8 and DP20. Exactly like 
in Fig. 2, the results for both DP18 and 
DP20 were nearly identical. In Fig. 4, note 
that we superimposed a dash line to show 
regions of expulsion and no expulsion (left 
to the dash line). At the onset of expulsion, 
thinning never exceeded 30%, and was 
less than 20% for most welds. With this 
limited indentation, numerous studies 
have shown that the indentation effect is 
negligible compared to that of weld diam
eter (Refs. 15, 20, 21). Consequently, the 
effect of process parameters on weld di
ameter (measured after peeling to pro
mote weld buttons) had to be examined 
before a link with the types of weld frac
ture could be researched. 

Figure 5 shows that weld (button) di
ameter increases with the current at a rate 
that is gradually and monotonically de
creasing, as observed elsewhere (Refs. 20, 
22-24). When the current exceeded 11 
kA, the weld button diameters in both 
steels stabilized slightly above 6.0 mm. At 
lower currents, the welds were noticeably 
larger in DP18, particularly when button 
diameters were less than 5.5 mm. This re
sult revealed that welds in DP 18 formed 
at lower heat inputs than in DP20, and 
that could be reasonably well explained by 
the fact that DP18 was 10% thinner than 
DP20. With thickness emerging as the 
main explanation for the discrepant weld 
diameters in DP18 and DP20, we were ex
pecting a number of spot welds from 
DP18 and DP20 to exhibit different types 
of fracture, even with identical process 
parameters. The effects of process para
meters on weld mechanical properties, in
cluding types of weld fracture, were there
fore important to clarify, first under 
well-controlled conditions, and then 
using the chisel test; i.e., as if welds were 
quality controlled on factory floors. 

Tensile-Shear Test Results 

Many welds, fabricated with identical 
parameters as in Fig. 5, were tensile-
sheared to quantify their load-carrying ca
pabilities, and, despite loading conditions 
different than in the chisel test, determine 
if one steel was also more prone to spot 
weld interfacial fracture than the other. In 
Fig. 6, peak force recorded during testing 
(i.e., the weld fracture force) is repre
sented as a function of current. Figure 6 
shows that the weld fracture forces were 
consistently greater in DP18. Although 
the trend lines for the two steels were 
alike, the trend line for DPI8 was also 
shifted to the left of that for DP20; a con
firmation that the welds began to form at 
smaller currents in DP 18, and that the 

greater fracture forces seen in the welds 
of DP18 were primarily due to its thinner 
gauge. 

Among the welds in Fig. 6, six out of 
the 38 (all in DP 18) created buttons. With 
several, the fracture forces were seen to 
reach a maximum at intermediate cur
rents (i.e., 10 to 10.5 kA). At these cur
rents, interfacial fracture was also seen to 
fully disappear. With a further increase in 
current, interfacial fracture continued to 
be avoided, but the sheets were also 
alarmingly indented. As confirmed by Fig. 
4, with currents near 10 kA, thinning 
across welds was about 20%. For the welds 
produced with greater currents, thinning 
not only exceeded 30%, but the welds 
were also observed to form buttons along 
the indentation. The possibility that in
dentations over 20 to 30% influenced weld 
fracture during tensile-shear testing, and 
especially during chisel testing, was there
fore raised. 

Quality (Chisel) Test Results 

Figure 7 compares chisel test results 
for spot welds also made with a 1200-lb 
(5.3 kN) force. The two types of fracture, 
interfacial (white squares) and button-
pullout (black squares), are mapped as a 
function of current and weld time. Since 
each data point was generated by testing 3 
to 12 welds depending upon the observed 
repeatability, results from more than 400 
welds are summarized in Fig. 7. While 
both steels exhibit regions where only a 
single type of fracture occurred, the DP20 
steel is characterized by having a region 
with the two types of weld fracture. This 
region is bound by currents between about 
10 and 14 kA and weld times between 
about 15 and 25 cycles. As currents and/or 
weld times were increased, the percentage 
of each type of fracture varied from zero 
to one hundred, and vice versa. For DP20, 
interfacial fracture was also found to van
ish when expulsion started. Of these two 
observations, the first indicated that the 
chisel test was largely reproducible, and 
the second inferred that zinc expulsion 
was potentially related to weld fracture, as 
hypothesized previously. 

To determine if zinc expulsion had in
fluenced the type of weld fracture, some 
welds were produced by varying currents 
and forces, which, as seen in Fig. 3, both 
affect expulsion remarkably well. The 
welds, made with selected forces of 600 lb 
(2.7 kN), 900 lb (4.0 kN), 1200 lb (5.3 kN), 
and 1700 lb (7.6 kN), were subsequently 
chisel tested, and correlations between 
type of weld fracture and occurrence of ex
pulsion were searched. The results of 
these tests are summarized in Fig. 8, where 
percentage of a given type of weld fracture 

is represented as a function of current and 
force. For a given force, Fig. 8 shows that 
the occurrence of weld interfacial fracture 
gradually decreased with the current. 
More specifically, at 600 lb (2.7 kN), ex
pulsion of zinc started before the current 
could be raised high enough to fully elim
inate interfacial fracture. In contrast, at 
1700 lb (7.6 kN), zinc expulsion was de
tected after interfacial fracture had been 
prevented. For the process conditions of 
Fig. 8, it became clear that zinc expulsion 
was not primarily related to weld fracture, 
and the common boundary in Fig. 7 for the 
regions of mixed fracture and expulsion 
could only be coincidental. 

Figure 8 also points out that the high 
weld forces reduced the minimum current 
to prevent interfacial fracture. Indeed, 
once weld force exceeded 900 lb (4.0 kN), 
weld buttons were produced at smaller 
currents (10 kA vs. 12.5 kA at 600 lb, or 2.7 
kN). This result confirmed that the level of 
applied force affected weld formation, 
presumably by affecting contact area and 
contact electrical resistance (Refs. 18-20, 
24, 25). Since Fig. 8 also shows that weld 
current was negligibly affected by forces 
over 900 lb (4.0 kN), we concluded in 
agreement with another study (Ref. 19) 
that the contact resistances were practi
cally unchanged once a certain force, or 
pressure, is exceeded. 

In Fig. 8, also note that the minimum 
weld diameter to eliminate interfacial 
fracture was consistently in the vicinity of 
5.5 mm regardless of weld force and cur
rent. This 5.5-mm value, measured after 
chisel testing, was confirmed by some of 
the test data presented earlier. For cur
rents of 9 and 10 kA, Fig. 7 showed that 
weld interfacial fracture fully disappeared 
once weld times exceeded 25 cycles in 
DP 18 and about 30 to 35 cycles in DP20. 
With these process parameters, Fig. 5 then 
revealed that interfacial fracture would 
not occur for weld button diameters over 
5.5 mm in DP18 and 6.0 mm in DP20. 
Based upon this analysis and the data of 
Fig. 8, we therefore confirm that some 
minimum weld diameters could be recom
mended to prevent weld interfacial frac
ture, as further investigated in Part II of 
this work (Ref. 4). 

As complementary remark resulting 
from a comparison of Figs. 6,7, and 8, note 
that many of the tensile-sheared welds of 
Fig. 6 that fractured interfacially would 
have produced buttons if instead they 
would have been chisel tested. This 
demonstrates that the chisel test is less se
lective than the quasi-static tensile-shear 
test, and that any weld identified as a 
"good" weld by the tensile-shear test 
would also be a "good" weld if tested in 
production using the chisel test. 

WELDING JOURNAL 



i f : m 

Weld Heterogeneity 

To complete this study, metallurgical 
analyses were needed in view of various 
opinions that came to us. We had to de
termine if differences other than sheet 
thickness explained the greater suscepti
bility of DP20 toward weld interfacial frac
ture. Since steel chemical composition 
first appeared to be important (Equation 
1), variations in hardness (i.e., strength), 
microstructure, and local composition 
were examined to attempt determining all 
causes, primary or secondary, of spot weld 
fracture in DP600 steels. 

Variations in Microhardness 

For both DP18 and DP20, Fig. 9 de
picts microhardness profiles for welds 
produced with both regular and unusually 
fast welding schedules (12.5 kA, 20 cycles 
vs. 40 kA, 2 cycles). The average hardness 
values of the weld fusion zones are also 
shown by the horizontal straight lines. Av
erage hardness was higher in the rapidly-
made high-current weld, as seen by com
paring the upper and lower graphs. Also, 
for all welds, microhardness fluctuated 
slightly and always peaked in the HAZ. 
marked as HAZ. Near the fusion zone, 
where microstructure was the hardest, 
hardness exceeded 400 kg/mm2 and was 
about twice greater than in the base mate
rial. Like many non-AHSS, which have all 
consistently produced buttons after chisel 
testing, no measurable softening was de
tected near the base metal (Refs. 6, 27). A 
softening in the HAZ would have helped 
plastic strain to localize and fracture to 
follow outside the hard fusion zone (Refs. 
27-29). Therefore, this feature alone 
would have explained why welds in DP600 
fracture more interfacially than tradi
tional automotive steels. 

Regardless of the welding parameters, 
the HAZ and the fusion zone were harder 
in DP18, a result that agrees with the CE 
values of Table 1. While microhardness in 
both fusion zone and HAZ were greater in 
DP18, the hardening with respect to the 
initial microstructure (or percent increase 
in hardness) was greater in the welds of 
DP20. This hardening was 2.17 in DP20 vs. 
2.05 in DP 18. If comparing strength of fu
sion zone or HAZ with that of base metal 
is important, as suggested by mathemati
cal modeling (Refs. 28, 29), then examin
ing hardening was not helpful here in ex
plaining the greater susceptibility of DP20 
to weld interfacial fracture, because a 
greater hardening generally correlates 
with less interfacial fractures (Ref. 27). If. 
instead, the CE of Equation 1 is used to 
differentiate steels by types of spot weld 
fracture, then CE cannot explain the su
perior performance of DP18 during chisel 

testing. Of all factors, only sheet thickness 
has to this point explained the dissimilar 
behavior and different weldability of 
DP18 and DP20. 

Variations in Microstructure 

Examination by optical microscopy of 
weld cross sections neither distinguished 
DP18 from DP20, but did reveal mi
crostructural features that potentially af
fected weld fracture in DP 18 and DP20. 
Fig. 10 depicts four optical micrographs of 
a characteristic spot weld in DP20. The 
low-magnification micrograph of Figure 
10A shows that microstructure was more 
heterogeneous in the fusion zone than in 
the HAZ. Figure 10B, for the colder sec
tion of the HAZ, demonstrates that its mi
croconstituents were considerably finer 
than those of either the base metal or the 
fusion zone (Figs. 10C and 10D). This is 
explained by the fact that austenitizing 
was incomplete in the colder section of the 
HAZ. and even when austenite grains 
formed, grain growth was restricted by the 
thermal cycles. In this section of the HAZ 
where austenite grains are fine, the result
ing high density of grain boundaries con
stitute obstacles against the formation of 
large martensite laths. As opposed to the 
coarser martensite of Fig. 10E, observed 
in the fusion zone, the fine martensite of 
the HAZ was not well resolved by SEM. 
As shown in Fig. 9, hardness correspond
ing to the fine microstructures of the HAZ 
was also greatest. 

Figure 10C shows a region of the fusion 
zone near the HAZ. Large aggregates of a 
white blocky phase (presumably ferrite) 
can be observed in between finer micro-
constituents. Due to their unique mor
phology, these fine microconstituents 
were also identified by SEM as martensite. 
Figure 10D depicts a narrow view of the 
fusion zone center. Tiny cracks (approxi
mately 50 jam long) were regularly seen, 
especially in the DP20 steel welds. The ir
regular topography seen in these cracks 
and revealed by Fig. 10E suggests shrink
age cracks, or solidification cracks; the 
later being more likely, as indicated by 
EDS measurements of sulfur, calcium, 
potassium, and silicon (i.e., many ele
ments that are found in slags for deoxidiz
ing and desulfurizing steel and that are 
normally removed to minimize solidifica
tion cracking tendency) (Ref. 2). 

Although all our observations indicate 
that the role played by microscopic cracks 
on weld fracture is unlikely significant 
compared to that of the sheet thickness, 
this section has brought another explana
tion for the greater susceptibility of DP20 
for weld interfacial fracture. These micro
scopic cracks, most distinctively encoun
tered in the DP20 steel welds, were given 
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further attention as chemical composition 
nearby internal defects was further 
investigated. 

Variations in Chemical Composition 

For DP20, Fig. 11 shows six X-ray com
positional maps captured at a weld center, 
and three horizontal line scans across the 
maps for the major alloying elements. In 
addition to voids and cracks along the 
weld centerline. Fig. 11 shows that the 
most abundant element, manganese, was 
most distinctively microsegregated. Its re
distribution within the microstructure re
vealed a fine columnar substructure that 
grew from the fusion line to the weld cen
terline. Close examination ofthe map and 
line scan of manganese indicates periodic 
depletion and accumulation every 10 to 20 
mm. This microstructural feature alone 
can be well explained by the classic 
Scheil's model (Ref. 15), where the man
ganese-lean regions would be first to so
lidify and the manganese-rich regions last. 
Manganese profiles could thus be used to 
track the solidification substructure. 

The line scan of Fig. 11 shows that the 
peaks for manganese, silicon, and 
chromium were superimposed. Unlike 
manganese, chromium distribution was 
quite uniform, as explained by the iron-
chromium partitioning coefficient (nearly 
one) (Ref. 30). Although zinc was also 
fairly well dispersed throughout the fusion 
zone, Fig. 11 raises the possibility of zinc 
buildup near voids; an observation that is 
well justified by zinc and iron's limited mu
tual solubility, and zinc's property to re
main liquid long after iron has solidified. 
In Fig. 11, note that the regions of high X 
rays for carbon, silicon, and oxygen not 
only correlated with one another, but were 
also aligned with the solidification sub
structure (revealed by the microsegre
gated manganese). Another important 
feature is that all three elements were 
clearly identified in the larger voids, 
thereby suggesting that they were proba
bly in the form of carbides and silica par
ticles left by the sample preparation. By 
tracking these last three elements, micro
scopic voids could be also revealed. In Fig. 
10, recall that sulfur, calcium, and potas
sium were detected in microscopic voids 
and cracks; an observation that first sug
gested that these elements could be linked 
to the formation of internal defects. In this 
section, we observe that only the contri
bution of zinc to the formation of internal 
defects could not be ruled out yet. 

Spot Weld Interfacial Fracture 

Internal Defects 

The numerous weld fracture surfaces 
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made available by this study were finally 
examined, as a last attempt to link fracture 
characteristics, microstructure, and com
position. Figure 12A is a low-magnifica
tion secondary electron image of a typical 
weld interfacial fracture in DP20. In welds 
with sizeable voids, like in Fig. 12A, the 
possibility that defects such as voids influ
enced fracture was not dismissed, knowing 
that voids notoriously decrease spot weld 
properties (Refs. 15, 31). Figure 12B is a 
high-magnification view of the large 
round void of Fig. 12A. The fine dendrites 
at its surface present additional strong ev
idence that this void resulted from solidi
fication shrinkage. Also, the cracks at its 
perimeter indicate that shrinkage caused 
sufficient tension to split the fine inter
locked dendrites apart; i.e., induce a 
cracking that this time could not be linked 
to a local change in chemical composition, 
as was found in Fig. 11. For the interme
diate region between the void and the 
edge of the weld, Fig. 12C shows that a 
substantial part of the weld exhibits the 
characteristic microvoids of a ductile frac
ture, in spite of the high hardness values 
(Fig. 9) associated with the martensite mi
crostructures (Fig. 10E). Figure 12D 
shows that brittle fracture by cleavage also 
occurred, particularly on the side of the 
weld (i.e., HAZ) where the microstructure 
was the hardest — Fig. 9. 

As for the zinc expulsion, the weld but
ton diameter, and the type of weld frac
ture, the effects of current, force, and time 
on the shrinkage voids were all investi
gated for both steels. Quantitative results 
to compare voids in DP 18 and DP20 are 
provided first in Fig. 13, which like Fig. 14, 
was constructed after estimating pro
jected areas of all sizeable voids seen on 
the interfacial fracture surfaces. Figure 13 
clearly shows that the percentage of the 
fused area covered by the voids was 
greater in DP20 than in DP18, a feature 
that is also in line with the greater suscep
tibility of DP20 welds toward interfacial 
fracture. 

Figure 13 shows that increasing the 
weld time, thus the weld diameter, re
duces the percentage area made by voids 
in the fusion zone, and thus any contribu
tion voids might have to fracture. Figure 
14 confirms these results by showing that 
an increase in weld diameter, as achieved 
by raising the current, also decreased the 
voids rapidly and eliminated weld interfa
cial fracture (beyond 12 kA). Of the two 
process variables in Fig. 14, weld force af
fected most distinctively the relative im
portance of voids. Voids were reduced 
dramatically at 1200 lb (5.3 kN) and 1700 
lb (7.6 kN), where they were nearly 
nonexistent. This contrasted with the 20% 
of the fusion zone they covered at 600 lb 
(2.7 kN). 

Despite evidence that voids could be 
controlled by process parameters, and in 
particular reduced by high forces, we 
found no indication that voids directly 
caused interfacial fracture. However, we 
proved that voids and sheet thickness were 
related by showing that more voids were 
present in the thicker steel — Fig. 13. 

Crack Initiation 

Among all fracture surfaces, we dis
covered that those associated to abnor
mally fast weld schedules (e.g., 24 kA and 
5-cycle weld time) provided a new expla
nation for spot weld fracture in DP600 
steels. Unlike the welds examined previ
ously, the chisel testing of welds made 
with high currents and extremely short 
current pulses produced buttons with un
common characteristics. Figure 15A-F 
detail one of those welds. First, note the 
presence of several large eccentric voids, 
including two on the right of Fig. 15 A that 
appear to be superimposed. Figure 15B, 
for a part of the fusion zone periphery, 
shows an abrupt separation between a 
ductile region with microvoids, and a den
dritic solidification structure. Typical 
characteristics of ductile fracture are also 
visible in Fig. 15C, as are those of a cleav
age brittle fracture. Also, carbon-rich in
clusions (likely carbides) were frequently 
detected in the ductile regions, where 
they were found deep inside microvoids. 
Their concentrations were not quantified, 
since they would have improbably ex
plained DP20's greater weld interfacial 
fracture susceptibility. 

The microstructure shown in Fig. 15D 
revealed another characteristic feature of 
these welds made with abnormally fast 
schedules. Figure 15D is a high-magnifi
cation view of the crack that was seen in 
Fig. 15B. In Fig. 15D, a heavy coating of 
zinc, confirmed by EDS, is seen on den
drites. Zinc was also encountered for the 
microconstituent of glassy appearance of 
Fig. 15E. EDS measurements revealed 
that its composition matched that of an 
iron-zinc spinel; i.e., FeZn ;04 , a phase we 
however did not try to validate. In Fig. 15F, 
where part of the circular void of Fig. 15A 
is depicted, zinc was also found quite ho
mogeneously distributed over its surface. 
The fact that zinc was found at dendrites 
and voids simply confirms that solidifica
tion cracking occurred. This cracking, best 
revealed in Fig. 15D, can be well under
stood from the binary phase diagram with 
iron (Ref. 30). The Fe-Zn phase diagram 
indicates that zinc rejection from the iron 
solid solution stabilizes a zinc-rich liquid 
at temperatures as low as the zinc melting 
temperature; i.e., a perfect condition for 
cracking to occur, even under normal 
shrinkage conditions. Although this crack

ing is clearly detrimental to the welds, we 
found that chisel-testing zinc-infiltrated 
welds had consistently produced buttons; 
an example that demonstrated that chisel 
testing, and other mechanical tests alone 
would be inappropriate for these particu
lar welds. 

Conclusions 

1) The two DP600 steels were success
fully resistance spot welded to produce 
welds resisting interfacial fracture during 
chisel testing. Low currents (< 10 kA), ex
tended weld times (>25 cycles), and high 
weld forces (> 900 lb, or 4.0 kN) promoted 
weld button formation by producing large 
fusion zones and occasionally deep (but 
acceptable) electrode indentations. The 
greater susceptibility of the DP20 steel to 
produce weld interfacial fracture was con
sidered to be the results of its thicker 
gauge (2.0 mm) compared to the DP18 
steel (1.8 mm). 

2) As explained by carbon equivalents, 
weld fusion zones in DP600 steels contained 
mainly martensite, and weld microstruc
tures in the DP 18 steel were harder than in 
the DP20 steel. The dominant effect of 
sheet thickness was demonstrated by the 
fact that 1.8-mm-thick DP180 steel showed 
lower susceptibility to weld interfacial frac
ture than the thicker DP20 steel, despite its 
higher carbon equivalent number. 

3) Galvanized coatings generally have 
insignificant effects on weld fracture. How
ever, decreasing weld time and increasing 
weld current (not typical in production) re
sulted in zinc ingestion into the fusion zone, 
which caused solidification cracks. In this 
investigation, ingestion of zinc was observed 
at the same time type of fracture changed 
from one type to the other. 

4) Shrinkage voids, recognizable by their 
dendritic surface morphology, were ob
served in many welds. High current, long 
weld time, and high weld force all helped re
duce shrinkage voids. Shrinkage voids were 
less pronounced in the thinner DP 18 steel, 
which also had lower susceptibility for weld 
interfacial fracture. 
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